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1.0

SYNOPSIS
1.1 Summary

On July 16, 1987, the U.S. EPA received a request from
the U.S. Virgin Islands Department of Planning and
Natural Resources (DPNR) to sample and analyze one

well, which exhibited a strong unpleasant odor, in the
Tutu area of St. Thomas. This well was used as

a main source of drinking water supply on the eastern
portion of the island. Subsequently, samples were
taken from 6 additional wells which service residential
customers in the immediate area. Eventually a total of
24 wells; (14 commercial, 6 private, 3 institutional and
1 public) in the Tutu area, were sampled and analyzed.
Also, a total of 123 cisterns serviced by water haulers
from this area were sampled and analyzed. Analytical
results showed 3 wells with contaminants above the 175
ppb Health Advisory level for PCE and 8 wells above the
recommended maximum volatile organic compound (VOC)
levels in drinking water. Twenty four (24) well

samples showed the presence of 1,2-transdichloroethylene
(DCE), trichloroethylene (TCE), tetrachloroethylene
(PCE), toluene (TOL), benzene (BEN) and tertbutyl methyl
ether (TBME) in concentrations ranging from 61 parts
per billion (ppb) to 120,000 ppb. Based on these
results, 13 commercial and 5 private wells were ordered
closed. Also, 5 cisterns were found to be contaminated.
These cisterns were cleaned, disinfected and filled
with high quality drinking water.

EPA also conducted a Hazardous Substance List (HSL)
analysis on the twenty four (24) wells to confirm the
previous analyses. Results of this latest HSL testing
showed the presence of additional metal contamination.

Three (3) of the wells tested, showed high volatile organic

compounds (VOC) and metals concentrations such as
arsenic (15 ppb) selenium (15 ppb) and zinc (340 ppb).

Based on prior sampling results, EPA initiated a

limited CERCLA removal action by providing water truck
deliveries to fill three cisterns. The three cisterns
serve an estimated 50 persons in two homes and one
apartment complex. On December 3, 1987, EPA initiated a
study to consider various alternatives to find a safe
and permanent potable water supply for the affected
homes. The initial phase of the study is contained
herein.

Conclusions and Recommendations

This report considered the following alternatives:
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1. No Action.
2. Extend the existing water main.

3. Install new and deeper wells within the contamination
area.

4. Install new wells beyond the area of contamination.

5. Install a whole house reverse osmosis (R.0.) unit
at each location.

6. Construct a reverse osmosis central plant.
7. Construct a water treatment plant.

8. Increase the capacity of the cisterns.

9. 1Install individual activated carbon filters

The alternatives were comparatively evaluated for
environmental impact, cost, and their ability to
provide a reasonably safe and permanent water supply to
the persons with contaminated drinking water wells.

Most of the alternatives meet the cost criteria but
failed to provide a safe and permanent water supply
without negative environmental impact.

The report found the extension of the existing water
main to be the safest and most permanent water supply
alternative.

This proposed water main extension will be connected to
the existing water main at the intersection of Routes
382 and 38, southeast on Route 38 to the intersection
of Routes 38 and 32 (Fort Mylner Shopping Center) and
then south on Route 342 to a circle, 700 feet south of
the Fort Mylner intersection (see Figure 8-1 page 27).
The cost of the water main installation has been
estimated at $647,000.

The no action alternative was considered not acceptable
and therefore, was not addressed.

The new and deeper wells alternative would pull the
contamination further down from the Turpentine aquifer
(the major aquifer) into another aquifer in St. Thomas,
thus spreading the contamination vertically.

The cost of this alternative has been estimated at
$375,000. '

The wells drilled beyond the area .of contamination
alternative would, in the long term, pull the
contamination towards their circle of influence and
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extend the contamination through a greater area,
increasing the risk area and affecting more persons.
The cost of this alternative has been estimated at
$545,000.

The two alternatives involving wells would not provide
a permanent and safe water supply, and in addition
would also pose a definite threat to other agquifers in
St. Thomas.

The whole house reverse osmosis (R.0.) units produce a
highly contaminated brine which would pose a great

"monetary burden on the affected persons because of

disposal costs. The cost of thls alternative has been
estimated at $38,000,000.

The conventional water treatment plant alternative will
not effectively remove the selenium from the water,
will require full-time 24/hours day monitoring by a
water treatment plant operator, and will require the
addition of a wide variety of treatment chemicals.

The plant is also extremely noisy to operate and may
affect the neighbors. In addition, the resultant
sludge has to be properly disposed of due to
contamination. The water treatment plant requires land
acquisition for the installation of an elevated storage
tank and distribution piping. The initial cost of this
alternative has been estimated at $400,000. and would
have ongoing operational costs along with it.

The central reverse osmosis plant at an estimated cost
of ($375,000) will convert salt water into potable
water and will need an intake structure, a cyclone
filter to remove silt and sand particles from the salt
water, an elevated storage tank, 8,000 feet of
distribution piping, a pump to transfer the treated
water to the elevated storage tank, and land for the
right of way.

The installation of Activated Carbon Filters at a total
estimated cost of ($95,000) will remove the volatile
organlc compounds (VOC) from the water. However, these
filters need frequent sampling to monitor for .
breakthough, and the columns along with the spent
carbon have to be replaced regularly. The carbon
slurry produced will be contaminated with VOC’s and
will have to be disposed of as hazardous waste by the
affected people. The carbon (4 cu. ft.) when replaced
produces 3-~55 gallon drums of VOC contaminated carbon
slurry.

Increasing the cisterns volume at an estimated cost of
($360,000), is of questionable reliabilty. The island’s
rainfall appears to be decreasing so the potential for
water catchment is also declining. There does not
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2.0 SITE

appear to be sufficient land available to increase the
cistern volumes laterally. The only way the volume
could be increased is by making deeper cisterns. This
operation would require the shoring of the existing
homes and apartments, therefore, risking the possibilty
of structural damage to these residences.

DESCRIPTION AND CONDITIONS

2'1

Site Background and Conditions

The Tutu Well site is located at the eastern end of the
Island at the Anna’s Retreat Section of St. Thomas (see
Figure 2-1 page 5). Most of the wells are used for
public drinking water supply. The wells appear to be
drilled into the Turpentine Run aquifer.

Oon, or about July 7, 1987, Mr. Eric Tillett, contacted
the U.S. Virgin Islands (U.S.V.I.) Department of
Planning and Natural Resources (DPNR) regarding an odor
emanating from the raw well water on his property
located at Anna’s Retreat, St. Thomas, U.S.V.I.

On July 16, 1987, the USEPA received a request from the
DPNR in St. Thomas, for sampling and analyses of
several wells in Tutu. On July 21, the USEPA and its
Technical Assistance Team (TAT) contractor, Roy F.
Weston, Inc., mobilized to St. Thomas, to perform
sampling on the drinking water wells suspected of being
contaminated. These wells were also reported to have a
strong, unpleasant odor and were found to be
contaminated with hazardous substances.

The EPA and its Technical Assistance Team (TAT) in
coordination with DPNR, initiated sampling of wells in
the affected area in July 1987. The test results
showed the presence of high concentrations of gasoline
and chlorinated organic compounds. Seven wells: Elgin,.
Four Winds, Harthman, and Virgin Islands Housing
Authority (VIHA) were closed down by order of DPNR due
to high VOC concentrations.

Several of the wells in this area are major commercial
well services used for public drinking water supply,
therefore, the incident was classified as major, and
the DPNR Commissioner requested the EPA to assume the
role of Lead Agency. The well locations can be seen in
Figure 2-2 page 6. :

A Texaco station, located opposite the Tillet Well, is
suspected as a possible source of contamination. A
Petrotight test conducted on the underground storage
tanks at this facility indicated leaks in two of
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the three tanks. These failures may have contributed
to the groundwater pollution problem, resulting in the
contamination of nearby wells. Another suspected
source of contamination is the Tutu Esso gas station.
This facility stores waste o0il in an underground
storage tank. The facility has had problems in the
past with leakage from their underground gasoline
storage tank and is suspected of using solvents

in the mechanic shop. At the time of inspection, the
nature of the problem had not been determined.

EPA continued its efforts towards the identification of:
affected wells in the area, customers which

had received water from contaminated wells, and
possible alternate water supplies and remedial

action alternatives.

A testing program of wells located outside of the known
area of contamination was conducted to evaluate those
areas as possible alternate water supply sources.

Sampling of cisterns served by the contaminated wells
was also performed. EPA directed the Emergency
Response Cleanup Services contractor (ERCS) to; clean
and disinfect the five (5) cisterns which had tested
positive for PCE, modify the existing home plumbing,
disconnect the contaminated wells, and dispose of the
contaminated water. At EPA’s direction, ERCS also
contracted a local water hauler to deliver
uncontaminated drinking water to the cisterns by tank
truck. A well sampling program was established by the
EPA to monitor the wells at the Tutu site for a one
year period.

Topoaraphy and Geologxill

"St. Thomas is the most northwest island of the U.S.
Virgin Islands and the second largest. The island is
approximately 14 miles long and 2 to 3 miles wide and
has an area of 32 square miles.

The land surface is almost entirely sloping and extends
seaward from a central ridge, 800 to 1,200 feet high,
running the length of the island. The slopes, which
commonly exceed 35 degrees, are dissected by numerous
stream courses of steep gradient. The general
appearance is a panorama of steep interstream spurs and
rounded peaks. Flat inland is confined to the
Charlotte Amalie area and a few small alluvial-filled
embayments. The only variation in the general
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topography is in the upper valley of Turpentine Run in
eastern St. Thomas. The valley has relatively gentle
topography consisting of rolling hills in a basin
surrounded by steep slopes and sharp ridges.

The Tutu Formation, the youngest rock exposed on St.
Thomas is composed almost entirely of angular debris
derived from the Louisenhoj Formation (an older
volcanic formation) and minor limestone debris from
thin limestone deposited contemporaneously with the
Tutu Formation.

The rocks were subsequently tilted to form a northward-
dipping homocline. Dips range from 15 to 90 degrees
and average about 50 degrees. Locally the formations
are overturned.

The permeable zones that these rocks once may have had
after deposition have been destroyed by metamorphism or
by deposition of minerals in pore spaces. Groundwater
movement is now limited to openings along joints and
fault zones. The homoclinal structure is cut by sets
of faults trending N 45°W, N 55°E and north. Three
well-defined joint sets parallel each of the major
fault directions. The valleys of the island have
similar trends and are apparently the result of
selective erosion of rock weakened by faulting and
jointing. Prime zones of groundwater availability,
therefore, follow the valleys.

Small alluvial deposits ranging from Pleistocene to
Holocene in age, lie in the valley of Turpentine Run in
east-central St. Thomas and the larger coastal
embayments.

The alluvium of Turpentine Run lies in a narrow band
seldom more than 200 feet in width along the stream.
Maximum thickness of the alluvium is about 40 feet.
Most of the alluvium, which is composed of silt, fine
sand, and clay and contains discontinuous beds of sand
and gravel 2 to 3 feet thick; lies in the Mt. Zion-Tutu
area of the upper basin and in the narrow valley from
Mariendal to Mangrove Lagoon in the lower basin. The
alluvium extends out under the lagoon near the mouth of
Turpentine Run. Although composed predominately of
fine-grained material, the alluvium readily infiltrates
streamflow when the groundwater level is below the base

- of the stream. As such, the alluvium forms a readily

rechargeable aquifer, although it is of small extent
and yield.



/ Some coastal embayments headed by intermittant streams
‘ contain small deposits of alluvium similar to that of

‘ Turpentine Run. Maximum thickness of these deposits is
/ estimated to be 50 feet, and their areal extent seldom
is greater than a few acres (an exception being the
Long Bay and Airport areas near Charlotte Amalie).

Near the sea, the alluvium interfingers with calcareous
sand and at times contains lenses of mangrove swamp
deposits. Therefore, the deposits ife of minor
significance as sources of water". (

2.3 Rainfallill

"Rain is the only natural source of fresh water to
replenish the water resources of the island. Rainfall
is seasonal, with a rainy season in late summer and
early fall and a secondary wet season usually in May.
Nearly half the rain falls during August-November.
Rains exceeding 1 inch in 24 hours come six or seven
times a year. Four to 15 inches of rain falls in a 48-
hour period about once every 2 years in large storms.
These rains can occur in any month, but are more likely
during the hurricane season (August-November). About
50 percent of the time annual rainfall is between 40 to
50 inches. Less than 10 percent of the time annual
rainfall is under 35 inches, which usually means a
major deficiency during the normal wet season and
drought.

The cumulative departure from average and the 1l0-year
running average of rainfall shows that at this time of
writing (1967) the island may be entering a period of
deficient rainfall. With the exception of a few years
in the late 1940’s and early 1950’s, rainfall in the
past 30 years has been below average. There has been a
long-term decline of about 10 inches in annual rainfall
since the peak of the surplus rainfall period in the
early 1930’s. The most severe droughts on record
occcurred in 1964 and 1967, when only 27 and 24 inches
of rain fell, respectively.

Areal distribution of long-term rainfall, is
controlled by topography and the prevailing easterly to
northeasterly winds. However, individual storms may
or may not show the effects of orographic control or
prevailing winds and the areal ?}stribution of the
storms can be very irregular".( See Figure 2-3,

page 10, for average yearly rainfall.
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Sampling Results

The Tutu well site has been sampled repeatedly over the
last ten months and found to contain definite
contamination. The initial assessment was conducted in
July through September of 1987. Subsequent sampling
and analysis has proceeded on a monthly basis. The
initial assessment considered 24 wells and
approximately 50 cisterns. Of these wells and
cisterns; 24 wells and 5 cisterns were found to be
contaminated. The 5 cisterns were cleaned and
disinfected by the ERCS contractor. Subsequent
monitoring has been considered for the 24 wells that
showed some type of contamination.

Table 2-1 pg. 32, lists the wells included in the

current sampling program. Tables 2-2 and 2-3 , pages
33-36, show the volatile organic analysis results of

the contaminated wells and give the highest concentration
of organic contamination found during the last six months.

The sampling, and most of the preliminary Photovac
portable GC screening was conducted by the U.S. EPA
Region II TAT. Certified drinking water laboratories
have performed formal analyses to verify the photovac
screening results and to cover the entire spectrum of
possible hazardous contaminants.

Although, the concentration of these contaminants
fluctuates monthly, it is noteworthy that the major
contaminants have been 1,2-trans-dichloroethylene

(DCE), trichloroethylene (TCE), tetrachlorocethylene
(PCE), toluene (TOL), benzene (BEN), tertbutyl methyl
ether (TBME) and various metals. Their high
concentration in four wells; Tillet, Harvey, Smith and
Steele has been evident from the initial assessment.
These wells show concentrations of volatile organics
(VO) in excess of 1,000 ppb. The major and most
consistent contaminant appears to be PCE. The Tillet
well has also shown very high DCE and BEN contamination.
Four other wells; Francois, Mathias, Four Winds, and Elgin;
were confirmed to have >50 ppb VOCs.

The last confirmation analysis conducted during October
1987, included the entire Hazardous Substance List
(HSL), (consisting of approximately 150 chemicals). At
that time, significant levels of TBME up to 470 ppb,
and methylene chloride up to 120,000 ppb were detected.
Some samples have also shown traces of vinyl chloride,
chloroform, 1,1,1-trichloroethane, bromodichlorocethane,
xylene, and ethylbenzene.

Finally, the HSL analysis also showed the presence of

11
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EP toxic metals. The report showed the presence of
eight distinct metals in some of the wells

examined (See Table 2-4 page 37). 2Zinc was the most
abundant element detected at a level of 460 ug/l.
Selenium was also measured in two wells (VIHA #1 and
Steele) at concentrations exceeding the PDWR limit of
10 ug/1.

In summary, the Tutu Wells Site monitoring has
indicated persistent contamination in the well drinking
water and the need for immediate remediation.

3.0 DRINKING WATER STANDARDS

3.1

EPA Requlations

The Safe Drinking Water Act of 1974, and amended in
1977, established primary and secondary drinking water
standards. The primary standards were established to
protect public health, while the secondary standards
mainly addressed the physical characteristics of
drinking water such as taste, odor, color and
corrosivity (See Tables 3-1, 3-2, and 3-3, pages

38 and 39).

The Maximum Contaminant Level (MCL) and the
Recommended Maximum Contaminant Level (RMCL) were
developed by the EPA Office of Drinking Water to
provide acceptable concentrations of specific organics
and inorganics in public water supply systems. RMCL’s
are contaminant levels at which there are no known or
anticipated adverse health effects to a human being.
MCL’s are enforceable health standards that are set as
close to the RMCL’s as feasible based upon practical
considerations such as treatment technology, cost, and
analytical methods and detection limits.

Removal Action Levels (OSWER Directive 9360.1-10)

Under the 1982 National Contingency Plan (NCP), removal
actions were taken in response to "immediate and
significant" threats to human health or the
environment. The removal program used the 10-Day
Health Advisory as the principal benchmark to identify
those drinking water contamination incidents that posed
the most acute threats to human health. The November
1985 NCP broadened removal authority by authorizing
response in situations that present a "threat" to human
health or the environment. Therefore, removal actions
may now be taken in less urgent situations than under
the 1982 NCP. , o »

In response to this expansion of removal authority,‘the
Office of Emergency and Remedial Response (OERR) is

12
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revising removal program action levels for contaminated
drinking water sites. This guidance is contained in
OSWER Directive 9360.1-10, "The Interim Final Guidance
on Removal Action Levels at Contaminated Drinking Water
Sites". This guidance was approved by the Director of
OERR on October 6, 1987. This guidance expands the
previous policy in a number of ways. First, the
numeric action levels are now based on levels that are
protective for a lifetime exposure rather than a 10-day
expasure. Second, both carcinogenic and non-
carcinogenic health effects are considered, Tables 3-4,
Pages 40,41. Third, a reduction factor is used for
volatiles to account for exposure due to inhalation.
Finally, additional guidance is provided on the use of
site-specific factors to trigger removal actions.

The action levels established in this guidance allow a
site to qualify for removal response if either: 1) the
numeric trigger is exceeded at the tap, or 2) site-
specific factors otherwise indicate that a significant
health threat exists. The guidance also discusses
information sources on health threats from drinking
water contamination, factors to consider in determining
the extent of action, action levels vs. cleanup
standards, prioritizing removal sites, and obtaining
exemptions to the statutory limits for alternate water
supply sites.

The appropriate calculation to determine action levels
in accordance with each chemical category is listed below:

1. Non-volatile non-carcinogens =-- Action level
equals the Drinking Water Equivalent Level
(DWEL) . *

*DWEL= Reference Dose (RFD) x 70kg
2 liters/day

2. Volatile non-carcinogens =-- Action level equals
50 percent of the DWEL.

3. Non-volatile carcinogens -- Action level is
determined by comparing the DWEL to the 10~%
Lifetime Upperbound Cancer Risk Level, and
choosing the lower of the two.

4. Volatile carcinogens -- Action level is
determined by comparing 50 percent of the DWEL
to the 10”4 Lifetime Upperbound Cancer Risk
Level, and choosing the lower of the two.

The action level for methylene chloride, for example,
is calculated as follows. Methylene chloride is a
volatile and a potential human carcinogen (classified

~as a "B2" under EPA guidelines). The DWEL for

13
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ppb,
choosing the lower of the two, which is 48 ppb.

methylene chloride equals 1750 ppb and the 10”4
Cancer Risk Level equals 48 ppb.
determined by comparing 50 percent of the DWEL, or 875

to the 10™* Cancer Risk Level, or 48 ppb, and

Removal

Statutory Saurces for

4.0 LIST OF ALTERNATIVES

Extend the existing water main.

Act
Act
Act
Act
Act
Act

Sec.
Sec.
Sec.
See.
Sec.
Sec.

Maximum Action Designation As A
Concentration Level Hazardous Substance
Contaminant Found (ppb) {(ppb) Under CERCLA
Methylene Chloride 120,000 48 Clean Water
Tetrachloroethylene 2,040 66 Clean Water
Trichloroethylene (TCE) 711 128 Clean Water
Trans 1-2,Dichloraethylene (DCE) 620 175 Clean Water
Benzene (BEN) 6,950 120 Clean Water
Selenium 15 10 Clean Water

3.2 USVI Dégartment of'Planning and Natural Resources
(DPNR) Regqulations

The Department of Planning and Natural Resources (DPNR)
on September 1, 1987, adopted interim maximum

permissible concentrations for volatile organic
compounds in drinking water, 50 ppb for a single
compound, or 100 ppb for total organic compounds.

In order to provide a permanent water supply to the two
three family homes and one apartment building housing twelve
studio units, the EPA has considered the following

The action level is

The following is a summary of the maximum concentrations of the
primary pollutants found in the contaminated wells and the
statutory source for their designation as a hazardous substance

307¢a)
307¢a)
311(b)(4)
307Ca)
307¢a)
307¢a)

Install new and deeper wells within the contamination

Install néw wells beyond the area of

Install a whole house reverse osmosis unit at each

alternatives:
1. No action.
2.
3.
area.
4.
contamination.
5.
location. .
6.

Construct a reverse osmosis central plant.

14



7. Construct a water treatment plant.
8. Increase the capacity of the cisterns.
9. 1Install individual activated carbon filters.

These alternatives will be briefly discussed in the next section.

5.0 DESCRIPTION OF ALTERNATIVES
5.1 No Action

This alternative is not acceptable within the
regulatory and public health framework.

5.2 Extend Existing Water Main

This alternative would extend the existing 16 inch
diameter (dia.) water main from the intersection of Routes 38
and 382 south to the intersection of Routes 32 and 38

by the Fort Mylner Shopping Center, and then east along
Route 32. This extension will conform to the V.I.
planned expansion of the present potable water system.
The water main extension will include two branches, a

6" dia. main to the vicinity of Smith’s residence, which
will include a fire hydrant, and a 2" dia. pipe which
will serve the Harvey residence and Steele apartment
complex.

This alternative will provide safe potable water for
the affected area. The water main will also serve a
shopping center, various individual shops, and the
local population which depend on ground water or water
deliveries. 1In addition, the installation of hydrants
provides fire protection in compliance with local fire
codes.

The source of water would be the V.I. Water and Power
Authority desalination plants in Crown Bay.

5.3 New and Deeper Wells Within The Contamination Area

The selection of a deeper well as an alternative would
depend on the availability of an uncontaminated
aquifer in the deeper zone. However, since the area
consists primarily of fractured and jOlnted rock zones
and water movement is limited to the openings along
the cracks, the rate of contaminant migration into the
aquifer is hlgh. Also, because of the geology in St.
Thomas, there is no deeper aquifer which would be
shielded from the contamination. There is also a
serious danger of salt water intrusion in this

area, especially during long periods without recharge
such as drought periods. . ’

15
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5.4

New Wells Located In Areas Bevond Contamination

Wells drilled in areas, 1, 3 and 5 (Figure 5-1 pg. 17
would presently be in non-contaminated zones. The
yields obtained from these areas are relatively low and
contain high concentrations of salt because of salt-
water intrusion into the aquifer. Pumping of the new
wells may also induce the contaminants to move toward
the wells, thus defeating their purpose.

In addition, a piping distribution system would be
necessary to deliver drinking water to the contaminated
well area; thus this alternative does not provide a
viable long term solution.

This alternative would also require easement land
purchase for the delivery pipe to the apartment complex
and two (2) homes affected by the contamination. 1In
addition, purchase of the land for easement rights
requires a minimum of six months.

Whole House Reverse Osmosis

This alternative would provide a reverse osmosis (R.O.)
system in each location for the treatment of
contaminated well water. The R.0O. process consists of
a semi-permeable selective membrane which permits
passage of certain components of a solution while
restricting others.

The ideal R.0O. system is used at a constant flow rate
24 hours/day. Constant flow rate operation provides
more efficient removal of solute than variable flow
rate opeations; and R.O. systems should operate at
least 18 hours/day. The use of a R.0. unit for
groundwater treatment will require hardness and
alkalinity removal to minimize possible precipitation
of insoluble chemicals within the unit.

There are two types of membrane materials available:
cellulose membranes and thin film composite membranes.
Cellulose membranes are not resistant to bacterial
attack, the thin film composite membranes do not
tolerate chlorine; as a result, depending on the
membrane bacteria or chlorine must be removed prior to
reaching the membranes. The capacity of the R.O.
system will decrease with decreasing water temperature;
therefore, a preheater may be needed in some cases.

The R.O. unit should monitor the flow inlet, water

pressure, product water and waste water for efficient
performance.
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This alternative would require an NPDES permit which
would take at least one year to obtain.

Reverse Osmosis Central Plant

Many processes are used for desalination plants:
distillation, electrodialysis, freezing, reverse
osmosis and ion exchange.

The only process which could be used in this
particular application is the R.O. because they are
the smallest units available. The desalination plant
would be situated by the ocean and would consist of a
salt water intake, high pressure pumps to pump salt
water into the plant, a pump station to pump the
desalinated water to a storage tank, a force main,

an elevated storage tank, and associated piping to
supply water to each home.

One major drawback is the aVailability of land at a
reasonable cost and the lengthy time required to
purchase the land.

Water Treatment

This alternative would treat the combined well water
of the apartment complex and the homes at a central
location. The contaminated water would be brought into
the treatment plant by a pipeline from each affected
well, then treated, and pumped to an elevated,
centrally located storage tank. The treated water will
be redistributed by gravity to each apartment and home
affected as needed. This alternative would require
extensive surveying, piping, a pump station, an
elevated distribution storage tank and land purchases.
One major drawback is the availability of land at a
reasonable cost and the lengthy time required to
purchase the land.

Increase Capacity of Cisterns

Roof top catchments and cisterns provide a means for
storing drinking water in the area. Rainfall in this
area averages 40 in./year, of which 70% is
recoverable. Assuming a catchment area of 500 square
feet per family home and the rainfall occurring in a

4 month period, the required cistern size would be
extremely large and impractical to store sufficient
water for year round services. Also, storage of water
over considerable periods of time results in bacterial
growth with a resulting poor quality of water. Land

for the construction of these larger catchments is not
available. ’
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5.9 Individual Activated Carbon Filters

These types of filters are excellent VOC removal

medium. Carbon filters have been used and are presently
being used to remove VOC’s at NPL sites with great
success. The systems, if properly designed, can last
for up to 20 months or longer removing VOC’s, however,
carbon does not remove metals. Also, water samples
have to be regularly collected after the units are
installed to monitor the carbon treatment’s
effectiveness and the possibility of contaminant
breakthrough.

The design is based on the carbon adsorption
capabilities for a particular compound, contaminant
concentration, contaminant loading capability, flow
rate, column volume, and column longevity. Normally,
two columns are mounted in series to prevent
contamination in case of column breakthrough.
Therefore, the use of activated carbon filters at
Tutu is not recommended.

6.0 EVALUATION OF ALTERNATIVES

Each alternative will be evaluated based on the criteria
listed in 6.1 to 6.8.

6.1 Design Parameters
a) Water Demand
The current water demand in St. Thomas is 38 gallons
per capita per day (gpcd) or 152 gallons per day (gpd)
per household of four persons. Any alternative will
have to take into consideration the total population
served by the wells which is 50 persons.
The Smith well serves three families, or 12 persons.
The water demand for the Smith Household will be 12
persons x 38 gcpd x 1 dav =

1440 min/day

= 0.32 gallons per minute (gpm) = 456 gpd
The Steele well serves 28 persons.
The water demand for the Steele service will be 28
persons x 38 gcpd x
1l day = 0.74 gpm
1440 min/day
= 1064 gpd

The Harvey well serves 10 persons and their demand
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10 persons x 38 gcpd x 1 day = 0.26 gpm
1440 min/day

= 380 gpd

The total demand for the wells affected by the
groundwater contamination is 0.32 gpm + 0.74 gpm +
0.26 gpm = 1.32 gpm or 1,900 gallons per day.

b) Water Quality

The EPA is required to provide a safe, permanent and
reliable potable water supply to the affected homes.
Therefore, the water supplied to the homeowners must
meet current drinking water quality standards.

Potable water shall be provided to the house cisterns
in the risk area as a temporary measure until a
reliable and safe alternate water supply is found and
in operation.

General Preliminary Evaluation

The construction of new wells, either deeper or
shallow, or wells removed from the area of
contamination, does not appear to be a permanent
alternative. These additional wells will increase the
potential for salt water encroachment from the brackish
water underlying, or adjacent to the fresh water. 1In
addition, the cone of depression resulting from deeper
wells may cause the contaminants to move deeper into
the aquifer, thus contaminating a greater area of the
aquifer.

Wells placed outside the area of contamination will
induce contaminant movement into the clean area and
could contaminate additional potable water wells.

Increasing cistern capacity is also not a permanent
solution because of the rainfall fluctuation and its
downward trend over the recently past years. The
storage of water over a long period of time would also
greatly increase the bacterial growth and would require
individual water disinfection systems.

The reverse osmosis (R.0.) system, as mentioned in
Sections 5.5 and 5.6, is used for desalination as well
as for water purification. Some R.0. systems need to
operate continuously to avoid biological membrane
fouling and need very high levels of particulate
removal (5 microns) to produce good quality water. The
water purification plant will have to be specifically
designed to remove all contaminants in the well water.
Both the desalination and water purification units use
a high pressure water feed; 800-1000 pound per square
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inch (psi) for the desalination plant, 200 psi for the
water purification units.

Lately, new materials have been used for constructing
the R.O. membranes especially in whole house systems.
Culligan has new R.0O. units whose membrane is a thin
film composite which the manufacturers say lasts

4-7 years longer than cellulose acetate membranes
whose life span is 3 to 4 years. The thin filter
composite R.0O. systems will have a rejection rate of
about 80% for VOC’s and have a removal rate of 99% on
all voC’s. The rejection rate is the amount of water
rejected as "brine" by the R.0., so that a system
treating 1000 gpd and having a rejection rate of 50%
assuming it is filtering VOC’s will only produce 500
gallons of drinking water, the rest will be brine
water.

The R.O. must have pretreatment, such as activated
carbon filters and water softening. Whole house units
for Smith and Harvey will cost $7,000 each including a
400 gallon storage tank. Mr. Steele’s unit will cost
$14,000 including a 1000 gallon storage tank.

The daily amount of feed water required from Mr.
Steele’s wel% will be at (50% rejection) 1100 gpd/
(1.0 - 0.50)° = 4,400 gpd or 3.10 gpm. The membrane
will produce 3,300 gpd of brine, which will be
contaminated with VOCs and will have to be properly
disposed of.

The activated carbon filters are good only for the
adsorption and removal of volatile organic compounds
but will not remove metals. In addition, the activated
carbon filters must be monitored frequently for
breakthrough of the hazardous substances and the

carbon has to be replaced approximately every year
depending on the contaminant load. The contaminated
carbon must be disposed of as hazardous material, or
regenerated if the particular state in which the

carbon filters are in operation allows it. New York
State requires that the carbon which fills the columns
be virgin carbon, not regenerated carbon. Also, carbon
loses approximately 10% of its volume by regeneration.
Therefore, because of lack of metal adsorbtion in the
carbon and the potential disposal problems, activated
carbon will not be considered in this report.

The reverse osmosis system is a complicated one to
install in the Virgin Islands due to the lack of
technical services on the islands. A repair to the
system would take considerable time and money and
would probably leave the consumers without drinking
water for several months while service personnel
arrived from the mainland.
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The R.O0. unit would require the installation of a water
main. The water main would consist of 2300 linear feet
(L.F.) of 12 inch ductile iron pipe (DIP) and 950 L.F.
of 6 inch DIP; 1000 L.F. of 2 inch plastic pipe will
supply the Steele and Harvey residences. Virgin
Islands Fire Department regulations require a minimum
pipe size of 6 inches, a maximum distance of 500 feet
between fire hydrants, and a pipe to be able to supply
upon demand 1,000 gpm water at 50 pounds per square
inch (psi) delivery pressure.

Environmental Impact

All alternatives will have adverse environmental
effects except for the extension of the water main.
The wells will produce salt water intrusion and/or
spread the area of contamination. Reverse osmosis
plants produce brine which will be highly contaminated
not only with metals, but with VOC’s. The disposal

of the brine water will significantly increase the
project operation cost for homeowners, as it will have
to be disposed of as highly hazardous waste. The
activated carbon units will produce about three 55-
gallon drums of highly contaminated aqueous slurry.
The water treatment plant will also produce
contaminated aqueous slurry from the chemicals
introduced to aid in the settling process.

Operation and Maintenance

The operation and maintenance efforts for the package
water treatment and the R.0. plants would be extensive
as compared with any of the other alternatives.
Qualified personnel would be required to maintain and
operate the plants. In addition, both water treatment
and an R.O. central plant system would require a
distribution reservoir, piping and a pump station to
transfer water to and from the reservoir. The water
treatment plant will require chemicals for treatment
and disposal of the sludge. The desalination plant
will require an intake structure. The maintenance
required by the water main extension will be minimal
because water mains generally are trouble-free.

Reliability

Each alternative must provide safe drinking water
without extensive long term maintenance.

New deeper wells or wells located beyond the
contamination zone would not provide a reliable long
term solution because of the possibilities of salt-
water encroachment and a higher rate of contaminant
migration.

Desalination plants and water treatment plants are
generally reliable; however, the equipment required is
subject to breakdowns. The reverse osmosis,
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desalination and water treatment plants will require a
skilled person working a minimum of one day per week to
check the operation, dispense chemicals, make

adjustments, and perform possible repairs for the continued
production of potable water.

The extension of the existing water mains to the
contaminated area would provide the most reliable
source of safe drinking water to the residents.

Site Constraints

There are no site constraints for any of the alternatives
proposed. All alternatives could be reasonably

installed without any unusual site problems except for
the alternatives requiring elevated reservoirs, on-site
treatment and desalination.

Public Acceptance

The proposed alternatives do not present any
objectionable problems which would be unacceptable to
the public. The water main extension is probably the
alternative that the public would most readily accept
because water supplied from a main source is generally
considered safer because of the daily monitoring
required by personnel who are constantly in attendance.

Summary of Cost Estimate For Alternatives (See

Appendix, Page 44 for detailed estimates for each
alternative)

1. NO ACTION ' » $ 0.0

2. EXTENTION OF THE EXISTING WATER MAIN.
(See Selected Alternative, Page 28

for detailed estimate). $ 647,000
3. INSTALL DEEPER WELLS WITHIN THE

CONTAMINATED AREA $ 375,000
4. INSTALL A NEW WELL BEYOND THE AREA

OF CONTAMINATION $ 545,000
5. WHOLE HOUSE REVERSE OSMOSIS $38,000,000
6. CONSTRUCT A WATER TREATMENT PLANT S 400,000

7. CONSTRUCT A REVERSE OSMOSIS

A CENTRAL PLANT . $ 375,000
8. INCREASE CAPACITY OF CISTERNS $ 360,006
9. ACTIVATED CARBON FILTERS $ 100,000
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6.8

Implementation Time

The implementation time would be the longest for
alternatives requiring the construction of a water
treatment plant, especially if it is constructed in an
area where no surveys have been made. Therefore, it
can be assumed that for the desalination and package
water treatment plant it would take a minimum of six
months to a year to study the pipe routing, survey,
possible land purchases, and drawings. 1In addition,
permits would be required and may be difficult to
procure as any water main installation will infringe on
the utility rights (WAPA). Of all the alternatives
proposed, the water main extension would be the
quickest to construct. The survey and drawings are
already completed and construction is ready to begin.
Based on the estimate, the water main could be in place
in five months.

7.0 ALTERNATIVES COMPARISON AND SELECTION

7.1

Alternative Comparison Summary

The various alternatives discussed in Sections 5 and 6
are summarized in Table 7-1, page 42. The different
alternatives were rated for public acceptibility,
reliability, maintenance, long term safe drinking
water, implementation time, and cost. Every
alternative was given a numerical rating from 1 to 5
for each criteria.

Selection

The alternative selected is the extension of the
existing water mains. This alternative will provide
the residents with safe drinking water at a reasonable
cost, maintenance free, and over a long period of time.

The comparison chart, Table 7-1, page 42, shows the
acceptable and unacceptable features of each
alternative and the reasoning for making the selection.

At the right end of the chart the ratings for each
alternative are totalled, the lower the total number
the more acceptable is the alternative.

Thus, the water main exten51on is the preferred
alternatlve.

This alternative can be 1mp1emented in the quickest

" time period and will, therefore, ‘reduce the cost for :

bottled water dellvery.

24

{



|

8.0 SELECTED ALTERNATIVE

8.1 Description of the Selected Alternative

The apartment complex and homes with contaminated _
drinking water wells will be connected to the proposed
water main extension along Routes 38 and 32 at EPA
expense. Installation of this water main will provide
a safe and reliable drinking water supply to the
inhabitants of the apartment complex and homes and
prevent health risks associated with exposure to
contaminated groundwater.

The selected alternative will extend the existing 16 inch
DIP water line south along Route 38 to the Fort Mylner
Shopping Center and then east along Route 32 (see Figure
8-1, pg 27). The pipe lengths to be installed are as
follows: 3,170 L.F. of 12 inch dia. pipe, 950 L.F. of
6 inch dia. pipe, and 1,000 L.F. of 2 inch dia. pipe.
The proposed alternative will cover part of the 1990
plan referred to in the "Water Distribution System
Master Plan for St. Thomas, U.S. Virgin Islands"
prepared for the Department of Conservation and
Cultural Affairs (DCSA) in December 1983 by CH2M Hill,
Gainesville, Florida®™. The proposed alternative will
include a 12 inch diameter main with a 2 inch and a 6
inch diameter lateral. There are three proposed
hydrants along the water main extension, two in the 12
inch dia. pipe and one in the 6 inch dia. lateral.
Prior to the connection to the existing main, a
thorough investigation of the last 1,700 feet of the
existing main would be necessary. This part of the
main has never been used. The pipe and the valves
should be checked and parts may need to be replaced
before the system could be operational. In addition,
the 1,700 feet of water main would have to be pressure
tested and disinfected. This installation will provide
drinking water connections for the persons using the
contaminated wells for drinking water.

8.2 Detailed Costs

The detailed costs for the selected alternative were based
on average daily production rates for the various tasks
taken from the means construction cost data book.

The estimate provides for funding to the engineering
company for the survey, profile drawings, piping design
for the Route 32 Circle, checking of existing pipe
drawings and specifications.

The costs assume that the mains (6" dia. and 12" dia.
pipes) will be ductile iron pipe (DIP), cement lined,
class 250; that polyvinyl chloride (PVC) 2" dia. pipe
will be installed from the water main up to the house
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class 250; that polyvinyl chloride (PVC) 2" dia. pipe
will be installed from the water main up to the house
property line, Steele and Harvey, and house connections
will be made as per current WAPA specifications and
will include water meters. It is further assumed that
the PVC pipe will be installed concurrently with the
water main installation. The checking, disinfection
and possible repairs to the existing, but unused, 16"
dia. main will take 10 working days, connection of the
new water main to the existing 16" dia. DIP main will
take 5 working days and the three house connections, 2
working days. Pipe fittings, disinfection, trenching,
filling, compaction and road restoration are included
in the installation costs per L.F. of pipe.

It is assumed that the ERCS response manager (R.M.)
will be in St. Thomas full time for the first three
weeks; the first two weeks procuring permits, drawing,
and other pertinent information; and the first week of
actual construction, then he will be present three days
every three weeks and the entire last week of the
project to ensure the total completeness of the
project. TAT will also be on St. Thomas during the
first two weeks of site preparation and during the
entire project duration. The project will require two
TAT members who will replace each other every three
weeks.

Project costs for the selected alternative are summarized

on the pages 28 and 29.
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EXTENSION OF THE EXISTING WATER MAINS

SUPERVISION

of 6" dia. DIP.

I. EXTRAMURAL COSTS

A. ERCS Contractor Costs
a) Engineering

Survey, Profile drawings, Specifications
and construction inspections

b) Labor and Material

Mobilization and Demobilization

3170 L.F. 12" cdia. DIP @ $70 L.F.

950 L.F. 6" dia. DIP € $50 L.F.

1000 L.F. 2" dia. PVCP @ $5.00 L.F.
Rock Excavation 5 (estimated) @ $275.00
hydrants @ $2,800 each

each valves @ $500 each

each air relief valve @ $3,500 each
each Check existing 16" dia. DIP and repair
each valve box 12x12x12 $7,300

each Connection to existing 16" DIP
each House connections (3) $500 each

WHRRRRWN

SUBTOTAL
c) ERCSVPersbnnel

. Response Manager (Level 3)
29 days at 12 hour days x $55/hr =
29 days per diem at $180/day =
Rental car 29 days at $55/day =
Five (5) airfare Newark-St. Thomas
at $500/each '
Field Clerk/Typist (NJ) 120 hr. x $29/hr. =
Equipment
Office Trailer, 1,300/mo. x 3 mo. =
SUBTOTAL

Subtotal of all Mitigation Costs

(b + ¢)
* Contingency 25%

Total Mitigation Costs

Rounded to nearest thousand

*Modified Contingency percentage from 15%
to 25% due to unknown labor costs, in V.I.
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PROJECT COST USING A I.OCAL CONTRACTOR WITH MINIMAL ERCS'

The following costs are based on a 12 hour day, 5 days <
(60 hours/week). Length of pipe installed per 12 hour ¢
linear feet (L.F.) per day of 12" dia. DIP and 106 L.F.



B. TAT Costs
80 days x 12 hours x $71/hr
Three (3) airfare Newark - St. Thomas
at $500/each
Five (5) airfare Puerto Rico - St. Thomas
at $80/each
Office support 75 hours x $55/hr
80 days per diem x 180/day
SUBTOTAL
Contingency (15%)
TOTAL

Rounded to nearest thousand

II. Intramural Costs
960 hrs (Region) + 960 x .10 (HTQ)
x $30/hr.
80 days per diem x $180/day
Rental car 80 days x $45/day
Eight airfare Puerto Rico - St. Thomas
at $80/each )
SUBTOTAL
Contingency (15%)
TOTAL
Rounded to Nearest Thousand
Total TAT and Intramural Costs
Total Extramural

TOTAL REMOVAL PROJECT CEILING

29
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68,160
1,500
400
4,125
14,400
88,585
13,288
101,873

102,000

31,680
14,400
3,600
640
50,320
71,548
57,868
58,000
160, 000
487,000

647,000
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Implementation Schedule

The implementation schedule is presented in Figure 8-~2,
page 31. The figure shows a total of twenty one weeks
of scheduled tasks. The main items in the schedule
are: procurement of materials, eight (8) weeks, check,
repair, and disinfect existing water main, two week, 12
inch water main connection, one week, new water main
installation 12 inch and 6 inch and road resurfacing,
nine and a half weeks, and house connections, one half
week. The installation of the new 2 inch water main to
serve the Harvey and Steele residences and backfilling
will be done concurrently with the 12 inch main.
Survey, drawings and specifications preparations and
approval, construction permits will be done during the
last five (5) of the initial eight weeks alloted for
the procurement of materials. It is assumed that TAT
will be present in St. Thomas to assist in acquiring
the necessary permits approvals and design drawing
inspection during the two weeks prior to construction.

Time To Complete The Project:

3170 L.F. + 950 L.F. + 17 Days = 62.4 Days
88 L.F./Day 106 L.F./Day

Say 65 Working Days = 13 Weeks; TAT = 13 + 2 = 15 Weeks
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Figure 8—2
PROPOSED WORK SCHEDULE
FOR ERCS CONTRACTOR WORK
(12 HRS/DAY 5 DAYS/WEEK)
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TABLE 2-2 (cont'd)
HIGHEST AMOUNT OF CONTAMINATION
DETECTED ON PHOTOVAC FROM
SEPTEMBER 1987 TO JANUARY 1988

CONTAMINANT (PPB)

| WELL | BEN { TOL } PCE { TCE | DCE
} “;1;;;1:'"{ o -I ~ ND { ND ’ ND ND

| "MATHAIS } T { ND { 118 I 3 | <1

{ " Ran { 120 } ND I 66 { 128 175
| === == | | |

LEGEND:

PCE PERCHLOROETHYLENE
TCE TRICHLOROCETHYLENE
DCE 1,1-DICHLOROETHYLENE
ND NOT DETECTED
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I TABLE 2-3
I HIGHEST AMOUNT OF CONTAMINATION
CONFIRMED BY GC/MS FROM
SEPTEMBER 1987 TO JANUARY 1988
I CONTAMINANT (PPB)
e e el RS == Rt gy
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TABLE 2-=3 (cont'd)

HIGHEST AMOUNT OF CONTAMINATION
CONFIRMED BY GC/MS FROM
SEPTEMBER 1987 TO JANUARY 1988

CONTAMINANT (PPB)
|- I

| WELL = BEN | TOL } PCE TCE | DCE I TBME* ;
o Rt R " |
|TILLET | 6950 I- 492 { 2040 711 I 620 {--270 -=
i "" RAL E "'IEE"E """" i e | 178 ! 175 i "i

* FROM 10/87 HSL ANALYSIS BY EPA

*%* SHOWED A CONCENTRATION OF 120,000 PPB METHYLENE CHLORIDE IN
THE 10/87 HSL

LEGEND

BEN BENZENE

TOL TOLUENE

PCE PERCHLOROETHYLENE

TCE TRICHLOROETHYLENE

DCE 1,1-DICHLOROETHYLENE

RAL EPA REMOVAL ACTION LEVEL
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TABLE 2-4
METALS AND CYANIDE CONCENTRATIONS
AT TUTU WELL SITE DURING
HSL OCIOBER 1987 SAMPLING

Contaminant (ug/1)

Cyanide

Well (mg/1) Antimony Arsenic Chromium Copper Selenium Thallium Zinc
Field Blank 0.01eM 10
Bryan 30
Tillet 0.051M sM oM 10
Four Wirds &M M 51
Elgin #3 aM M M 98
Elgin #2 aM 200
Elgin #1 0.058 M 82
Francois 0.018M oM . 108
VI Housing#l 0.023 - 10M 13% 30
VI Housing#3 0.015M 22M M 30
Hartiman

Estate M 20
Demitri _ 207 M 40
Rodriguez M 30
Ramsey 0.018 M : 10
Steele M 2M 20M 15% 20
Harvey 1M 8M 340
Mathias SM 5.6 10
Smith ™ M 460
Devcon#l 10
Deveoni#2 1M 7.1 20
A. Iecnard 8.5 10
H. Crusher 15 10
Dede 1M 30
Dench M 1M 12% 68
H. Bakery M 20
Drinking Water

Standard 50 ug/1 1 10 ug/l 500 ug/l
Guidelines 220,000 1,400,000
M = Detected but not quantified - J = Estimated * = Significant value

Note: 1In lab report all units are ug/l except cyanide which is reported as mg/1
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TABLE 3-1 PRIMARY DRINKING WATER REGULATIONS
FOR INORGANICS (40 CFR, PART 141)

Contaminant I(mg/1)]
Arsenic 0.05
Barium 1
Cadmium 0.010
Chromium 0.05
Fluoride 1.4-2.4
Lead ' 0.05
Mercury 0.002
Nitrate (as N) 10
Selenium 0.01
Silver 0.05

FOR ORGANICS (40 CFR, PART

TABLE 3-2 PRIMARY DRINKING WATER REGULATIONS

141)

Contaminant

(a) Pesticides
Endrin
Lindane
Methoxychlor
Toxaphene

(b) Cchlorophenoxys
2,4-D, (2,4-Dichlorophenoxyacetic
acid)
2,4,5-TP (Silvex) (2,4,5,-trichloro-
phenoxypropionic acid)

(¢) Total trihalomethanes

Maximum Level

(mg/1]

0.0002
0.004
0.1
0.0005
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TABLE 3-3 NATIONAL SECONDARY DRINKING WATER STANDARDS

(40 CFR, PART 143)

Contaminant
Chloride

Coloer

Copper
Corrosivity
Foaming Agents
Iron
Manganese
Odor

pH

Sulfate

TDS

Zinc

Maximum Ievel

250 mg/l

15 color units
1 mg/1
Non-corrosive
0.5 mg/1

0.3 mg/1

0.05 mg/1

Threshold Odor Number 3

6.5 - 8.5
250 mg/1
500 mg/1
5 mg/l
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TABLE 3-4

1987 WATER QUALITY CRITERIA BASED ON HEALTH FOR NON-CARCINOGENIC

(THRESHOLD) POLLUTANTS

Substance

Acenaphthalene

Acrolein

Antimony

Cadmium

Chlorobenzene
bis-(2-chloroisopropyl) ether

Chlorophenols (all mono isomers)

Chromium (VI)

Chromium (III)

Copper

Cyanide

Dibutylphthalate
Dichlorobenzenes (all isomers)
2,3=-dichlorophenol
2,4-dichlorophencl

2,5=-dichlorophenol
2,6=-dichlorophenol
3,4~-dichlorophenol
1,3-Dichloropropenes
Di-2-ethylhexyl phthalate
Diethylphthalate
2,4-dimethyl phenol
Dimethyl phthalate
2,4=-dinitro-o-cresol
2,4-Dinitrophenol
Endosulfan

Endrin

Ethylbenzene
Fluoranthene
Hexachlorocyclopentadiene
Isophorone

Lead

Mercury
2-methyl-4-chlorophenol
3-methyl-4-chlorophenol
3-methyl-6-chlorophenol
Nickel

Nitrobenzene
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Criterion

(ug/1)

20

320
145

10

20
34.7
o.l
50
170,000
1,000
200
34,000
400
0.04
3,090
0.3
0.5
0.2
0.3

87
15,000
350,000
400
313,000
13.4
70

74

1
1,400
42

1.0
5,200
50
0.144
1,800
3,000
20
13.4
30

Comment

Organoleptic

Organoleptic

Organoleptic

Organoleptic
Organoleptic
Organoleptic
Organoleptic

Organoleptic

Organoleptic

Organoleptic
Organoleptic

Organoleptic

properties

properties

properties

properties
properties
properties
properties

properties

properties

properties
properties

properties



TABLE 3-4

1987 WATER QUALITY CRITERIA BASED ON HEALTH FOR NON-CARCINOGENIC

(THRESHOLD) POLLUTANTS

(Continued)
Criterion 2

Subgtance (ug/1) Comment
Pentachlorcphenol 30 Organoleptic properties
Phenocl 3,500 Organoleptic properties
Selenium 10
Silver 50
2,3,4,6-tetrachlorophenol 1.0 Organoleptic properties
Thallium 13
Toluene 14,300
1,1,l-trichloroethane 18,400
2,4,5-trichlorophenol 1.0 Organoleptic properties
Zinc 5,000 Organoleptic properties

8 Unless otherwise indicated, the criterion is based on ingestion of
water and contaminated organisms.

{
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Table 7-1
Alternative Comparison Chart
Long Term Implement-
Safe ation
Public Drinking Time Cost Total
Alternative Acceptibility Reliability Maintenance Water
No Action 5 . * * * * * *
New Wells 3 1 1 4 5 4 18
Deeper Wells 3 1l 1 4 5 3 17
Reverse Osmosis 3 5 ' 5 3 5 5 26
5 R.0. Central 3 5 5 3 5 3 21
Plant ,
Water Treatment 3 3 4 3 5 3 21
Plant
Increase Cistern 4 4 1 5 2 1 17
Volume
New Water Main 1 1l 1l 1 3 4 11
Extension

Activated carbon 2 2 4 4 2 1 15
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U.S. ENVIRONMENTAL PROTECTION AGENCY
POLLUTION REPORT
DATE: July 14, 1987

Region II TO: C. Daggett, EPA
Response and Prevention Branch S. Luftig, EPA
Edison, New Jersey 08837 F. Rubel, EPA

J. Marshall, EPA
ERD Washington,

(201) 548-8730 - Commercial and FTS (E-Mail)

24 Hour Emergency USCG 7th District (mep)
G. Zachos, EPA
B. Sprague, EPA
P. Gelabert, EPA
T. Taccone, EPA
A. Smith, EPA
J. Lee, DOI

TAT

POLREP NO.: One (1)
INCIDENT NAME: Tutu Well Site
POLLUTANT: Gasoline
CLASSIFICATION: Potential Major
SOURCE: Underground gasoline storage tank
LOCATION: '~ Wheymouth-Rhymer Highway, Tutu

' St. Thomas, Virgin Islands
AMOUNT: Unknown, greater than 100 gallons
WATER BODY: Caribbean Sea, Atlantic Ocean

1.

and Groundwater
SITUATION:

A. On July 16, 1987, the U.S. EPA received a request from
the Department of Planning and Natural Resources (DPNR)

[ (formally known as the Department of Conservation and
Cultural Affairs (DCCA)] St. Thomad, Virgin Island (VI) for
analytical support in the sampling of several wells which
were reported to exhibit a strong unpleasant odor. The
wells, several of which are major well services used for
distribution of the public drinking water supply, are located
on the eastern end of the island in the Tutu section of Annas
Retreat St. Thomas, VI.

B. The sources of contamination is as of the present
unknown. A suspected source is a local Texaco Station which
had exhibited poor storage practices in the past. A
petrotight test was conducted at this service station in the
early part of July resulting in the failure of two of three
tanks. Further information on the extent of tank leakage has
not been forwarded to the DPNR or the U.S. EPA UST Program
Director. :



-

"plan for the Texaco Station.

o R ) -

ACTION TAKEN:

A. On July 21, 1987; U.S5., EPA and their Technical Assistance’

Team contractor Roy F. Weston, Inc. responded to the VI to
assisct cthe DPNR in well sampling and provide analytical
services to determine the extent of contamination.

B. On July 22, 1987, samples from six wells were collected
and sent to a laboratory jim New Jersey for volatile organie
analysis and total organic carbqn_contenc.

C. No product was discovered in the wells, therefore, n¢

fingerprinting analysis could be performed by the USCG Coil

Laboratory.

D. On Thursday, July 23, 1987, DPNR held a meeting with
Texaco, to.discuss an implementation schedule and work

Cause Codes: (M)_- Tank failure;

(G) - Lack of 1nd1§a:or/decec:iou equipmeﬁc

FUTURE PLANS AND RECOMHENDAIIONS:;

A. U.S. EPA will forward sample results to DPNR as soon as
they are received.

B. DPNR will formally notify Texaco in writing as to the

proper cleanup practices to initiate at this site to ensure
compliance with VI and Federal regulations.

FURTHER

' POLREPS : P
FINAL POLREP FORTHCOMING X SUBMITTED BY: cm.!n_g Q.W\ad'au

(TAT) Paula Cammarata, 0SC

m
o

Response and Prevention

Braach

DATE RELEASED: +-31-8%F

SEjHﬂOSEB 8 ONINNGTd 4F:8T 28, ET 9N
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U.S. ENVIRONMENTAL PROTECTION AGENCY
POLLUTION REPORT

DATE: July 31, 1987

Region [l
Response and Preventive Branch- TO: C, Daggett, EPA
Edison, New Jersey 08837 S. Luftig, EPA
R. Salkie, EPA
F. Rubel, EPA
(201) 548-8730 - Commercial & FTS P. Gelabert, EPA
24 Hour Emergency J. Marshall, EPA

W. Sawyer, EPA
ERD Washington
(E-Mail)
J. Czapor
.USCG 7th District (mep)
G. Zachos, EPA
B. Sprague, EPA
T. Taccone, EPA
A. Smith, DPNR

J. Lee, DOI
J. Zark, USGS
TAT
POLREP NO. Two (2):
INCIDENT/SITE NO.: Tutu Well Site
POLLUTANT: Casoline , Solvents, Voltile Organics
CLASSIFICATION: Potential Major
SOURCE: Underground Gasoline Storage Tank
LOCATION: Wheymouth-Rhymer Highway, Tutu
‘St. Thomas, Virgin Islands
AMOUNT: Unknown, greater than 100 gallons
WATER BODY: . Caribbean Sea, Atlantic Ocean and
Groundwater

l. SITUATION:
A. See previous polrep.

2. ACTION TAKEN:

Monday, July 27, 1987

A. USEPA arrived on St. Thomas and met with Commissioner Smith of the
Department of Planning and Natural Resources (DPNR) to coordinate
the weeks activities and to exchange information on the status of work
accomplished from the prior week.
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Commissioner Smith of DPNR issued an order to Texaco Caribbean,
Inc. to cease tank removal activity at the Tutu Texaco Service
Station located at Anna's Retreat. This order refrained the
removal of tanks, soil, and/or any activity which would disturb
the immediate area.

Tuesday, July 28, 1987

C.

D.

USEPA received the preliminary results from the sampling conducted on
July 22, 1987.

USEPA met with Commissioner Smith and DPNR staff to discuss resuits
of the sampling and to establish the next phase of activities to be
accommplished.

Wednesday, July 29, 1987

E.

At 1000 hours, USEPA and DPNR met with Texaco to discuss the
necessary sequence of events with must be met prior to initiating
excavation at the Tutu Texaco Service Station.

USEPA met with Commissioner Smith and DPNR staff to commence the
development of the modified order to Texaco to include a Safety Plan,
Sampling Plan, Action Levels and the assignment of an Operations
Coordinator to work with EPA and DPNR to assure all local and federal
regulations are complied with.

At 1000 hours, a hearing was held at the DPNR office.
Representatives from DPNR, USEPATexaco and Tutu Water Supply
were in attendance. The hearing was held to ensure that
Texaco was in full understanding of the order issued on

July 27, 1987 and its restrictions. Texaco stated during

the hearing they would fully comply with local and federal
regulations and would cooperate with DPNR. The Commissioner
announced a modified order would be forthcoming with regard to
the specificity of the requirements of the first order.

USEPA and DPNR became aware of another Texaco Service Station
(Reese) located at Harwood Highway which was in the process of
excavating tanks and installing new tanks due to a failed
petro-tight test conducted earlier in July, 1987. Apparent local
and federal regulations were violated during the inspection. The
acknowledgement of apparent violations led to a meeting scheduled
for Thursday morning between USEPA, DPNR and Texaco.
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Thursday, July 30, 1987

At 1000 hours, @ meeting was held at the DPNR office.
Representatives from DPNR, USEPA and Texaco were in attendance.
At this time, EPA requested Texaco, Corp. be notified of these
concerns which were substantiated by the lack of compliance

with Virgin Islands regulations dlsplayed at numerous sites

on St., Thomas.

Friday, July 3I, 1987 -

J.

3.

EPA and DPNR contact well owners Tillett, Harthman, Eglin and Four
Winds to discuss sampling results. A request for customer names
who purchase their water was made. Each well owner was notified
of the excess MCL levels of trichloroethylene found in their wells,

DPNR issuéd an order to Mr. Eric Tillet, President of Tutu Waters to
close the Tillett well until further notice.

Commissioner Smith verbally requests USEPA to assume the lead on
the contamination problem in the Tutu area.

EPA recommended DPNR to compile the following: an inventory
of all wells both private and commercial, and all underground
storage tanks in the Tutu area.

FUTURE ACTION:

EPA returns to St. Thomas to undertake the contamination problem in the
Tutu area and to assume the role of lead agency.
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U.S. ENVIRONMENTAL FROTECTION AGENCY

POLLUTION REPORT

DATE: August 8, 1987

Reglon II ' T6: ¢C. Raggete, EPA
Responae and Prevaunzion Branch $. Lufeig, EPA
Bdison, New Jersey 08837 ' : R. Salkie, EPA

F. Rubel, E?A
P. Calabert, EPA

J. Marshall, EPA
(201) 548-8730 - Cogmarcial & FIs ERD Washiagton

24 Beur Emerzency (E-Mail)

We Sawyer, E?A

USCG 7th Discrict (mep)
J+ Czapor, EPA

G. Zachos, EPA

3. Sprague, EPA

?. Taccone, ZPA

Al Snith, DENR

Je Lee. DL
J+ Zark, USCs
TAT

POLRZP NoO. Three (3)

INCIDENT/SITE ¥o.: Tuta Wel! Sive

POLLUTANT: Gasoline, Solvents, Volatilas Organics

CLASSIFICATION: - Major

SOURCE: Underground gascling storage tank

LOCAZION: n

eymouth-Rhymer Highway, Tucu
St. Thomas, izgin Islands
AMOUNT: Unknown, grsacer thaan 100 galloas
WATER 80DY: Caribbesn Sea, Altantic Ocean

end Sroundwarcar

1. SITUATION:
A. Se#¢ previous POLRIP,
2. ACTION TAKEN:

I. Menday, Auguse 3, 1987

A. U.8. EPA arrived .on S:. Thewas to asaist cthe DENR with
the drafeing of ordars to Water Haulers, tha modification

~¢rder to Texace, and zhe ordar o well owners identified
te be closed.

3. ZPA and czhe DPNR finglized logistics for meeCing with"
Texaco representacives ogn dadnesday, Auguez 5, 1987,

T A @ < S ve et @ S 4.0
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C. A meeting was held wieh EPA, Commissioner Smich and
DPNR 8taff re¢ prasent the gratus report of curreat evenzs
aad projected schadulc of EPA activitiss. EPA requestad
two people from the DPNR to ba assigned to the Turtu project.

Il. Tuasﬁayl August 4, 1987

A, EPA met with DPNR s5c2ff to explain the long and short
terd gsals and formally insrodcce the Tutu well ¢ontamiagation
problem to the atxff, DPHR as3igned Mr. Gregory 2hymer and
Mr. Leczard Raed =5 the TuTu projects This will anabdle

EPA o train these individuals as 0S¢ for future regional
actions, - :

8. EPFA recommendsd DPXR to davalop s Task Force. The Task
Forzcs 13 to be comprised of WAPA, VI Housiag Autkority,
VITEMA, Deparcuanr of Reeleh, Pire Servicea, Governor'a
Office, Public Works anéd Caribbean Research faseicuta,

€. OPNR Initiated setivicies re {dantify all commereial,
inseituetional and privace wells f{n the Tuty areas In
addition, DPNR concacrad wall drillers on St. Thomas for
further inforuscion.

D. EPA requested assistance frem U.S. Geological Survey
(USGS) hydrogeologlc suppors., EBA inielaced accivitiss for
th develepment of 3 cosperative agreenent with U,S.
Geologlzal Survey.,

E, DPNR iniziated activiticecs ta identiiy 2ll underground
tanka 1o tha Tutue azea.

F. DPNR inlcisted activizias zo identify all sources of
contagmination.

G. DPNR receilves palro-tight test segules from Texaco
iadicacing Tank #1 ts "graszsly learing”.

IXI, Wadnssday, Auzugr 5, 1987

A. DPNR lzsued & modifiud ordar to Texaco Ceridbean Inc.

8+ EPA developed lcgisgtias f£or TAT support and sampling of
water, 301l, sludge, product and wsste oil for VOAs and
PCBs, .

C. Represzntarives from Texacc, EPA and DPNR ger £o discuss
the lsstance of tha medified DPNR order whiak tequizres
Taxaco 2c subdmis an extensiva sampling/contingency plan
prior ts excavation sctivities.,

Il B I BN BN B N B BN B O BE B B B B B BE B Em
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D. Task Force mesting was held at che D2NR Cffica,
Regtcaenta:ives fzoa WARA, VITEMA, DOH, Pire Services, CRI,
DPNR and Z2a attended. DPW and VI{a vere unadla to attend,

Iv. Thuredayv, Auzuss 6, 1987

A. EPA and DPNR met with VIHA to digeuss che‘laboretory
rasulcs oa Jyiy 22, 1987, Well #] in the Turtu area waa

ganpled. Approxima:ely, 7,000-8,000 people raside withis
tha Housginag Proiects.

3. EPA and DPNR mer With IPY to digcuass the idencificazian

of alternace wagrar gupplies and che faasibilicy of digtribduting
thls water, D2V hag only twe (2) gtandpipes for water

haulers e unloagd water, There i3 alsc a 8tovrage tank

sdjacent To the Tutu area, which has a 5.5 millian gallon
or 12 day regerve Capacicy

C. Two additional underground tanks have deen identified

in the Tutu areg; O'Hsary Dry Cleaner, and Home 0il g Ft,
Milper.

D. BPA rocomsmended that the D*N ideacify anad contaet tha
Private well ownacs and Suggest they not use their wells,

Ve PFriday, Auguse 7, 19§57

A« USGS coppletea prelizinary azsessmencs of wells.

3. Press release waa isaued to privace well ownexs recommending
they cezse the ugze of thelr wella,

C. DPXNR ident{fiad fourrteer commercilal Wells, three inscitucignal
wells, sgix arivate wells, and one public well,

D. DPNR prepared orders tg c¢lcse the following wells:
2g3lin, Four Wiagds {Plaza Agssociates), Harthaeaa, and VIHA.
UENR sarved order to dazthean and Eglin. Flaza Assoclates
and YIHA carnsr ba vegchad,

E. EPA nez with Asst. Commissgioner Canegaca to precent a
8tatus raport of che activigles completed and to be scheduled.

V1. S8satuzdavy, duzust 3, 1987

A. DPNR fdenti1fied tan potential and/or acctual sources of
contaminatlion to che Tutuy Turpentine Run Aquilery -

B. DPHR intciazaed che draatica of 4 database for each well
and asurce of ¢ontaminatrien.

€. Sasvan wall swnceus have bevu Lldeacifizg ag potensial
alcernate wgtas suppllars.

.
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Z. DINR, 274 22d 22A/TAT conduczed g fleld tavestlzazian of
thie Tuzu ares for sa=pling gzTazagy.,
3. FUTURS PLANS AND 2ZCOMMINDATIONS: '

A. Ca=zplsez faventory of all wells iz the Tusy area,

3. Complete favagncazy and izvestigatica ¢f uadezzrcouad
atorage taaxks.

C. Coszpleze listing of water haulars aad cheis cuscomers.,
D. DOHE will assess health effacss with ATSDR (S2C) by

setting g a susvey syscem whied would ‘ur:he' 3335238 tha
daz=ographics and the need for exzainzcion el ~{inafcs.

FfCTRTREZR t
' POLRE?S L/ .
TINAL POLRZ?_-- ~ TFCRTACOMING X - SUBMITTED 37: éLb 9 t>

- (TAT) : - : o Carlos Q'Nel 0s¢C
: . Responie and Preventian»
8ranch =
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U.S5. ENVIRONMENTAL PROTECTION AGENCY

POLLUTION REPORT

DATE: August 18, 1987 =

Region II ‘ TO: C. Daggett, EPA . .
Response and Prevention Branch S. Luftig, EPA
Edison, New Jersey 08837 R. Salkie, EPA ‘-

F. Rubel, EPA .
P. Gelabert, EPA
J. Marshall, EPA "~

(201) 548-8730 - Commercial & FTS ERD Washington

24 Hour Emergency (E-Mail) o
' W. Sawyer, EPA .
USCG 7th District (mep)
J. Czapor, EPA :
G. Zachos, EPA
B. Sprague, EPA
T. Taccone, EPA
A. Smith, DPNR
v : J. Lee, DOI
J. Zack, USGS

TAT
POLREP NO. Four (4)
INCIDENT/SITE NO.: Tutu Well Site
POLLUTANT: Gasoline, Solvents, Volatile Organics
CLASSIFICATION: Major - , :
SOURCE: Underground gasoline storage tank
LOCATION: Wheymouth-Rhymer Highway, Tutu
) St. Thomas, Virgin Islands
AMOUNT: Unknown, greater than 100 gallons
WATER BODY: Caribbean Sea, Altantic Ocean
and Groundwater

1. SITUATION:

A. See previous POLREP.

B. EPA press releases allow actions to be covered daily in

the lgcal newspaper.
2. ACTION TAKEN:

Sunday August 9, 1987

A. EPA and ATSDR met with Commissioner A. Smith of DPNR

to discuss a comprehensive coordinated effort to address
the problem at hand. An update of the problem was presented
to the Commissioner.




B. EPA and DPNR agreed to develop a comprehensive plan to‘
address public concerns with special emphasis in all media
coverage. EPA will develop a Community Relations Plan.

C. EPA and ATSDR meet with Commissioner Smith to discuss
sampling of additional water wells and introduce him to the
Federal Potable Water Criteria and Guidelines. -

Monday August 10, 1987

A. EPA and ATSDR meet with Commissioner Smith of Department -
of Health to present an update of EPA, DPNR activities. -

B. A Task Force Meeting is held‘to discuss current activities.
A press conference is held after the task force.

C. Samples of water were collected from 24 wells in the
Tutu area for volatile organic analysis. A total of 16
commercial, 7 private and 1 public well were sampled.

D. A press conference was held and broadcast over local AM
Radio. The Commissioner of DPNR and a representative of
EPA-QOEP were interviewed on local television..

E. DPNR issue a notice to all water hauler not to haul
water from Tutu area.

Tuesday August 11, 1987

A. VOA samples were shipped out via express air carrier to
York Laboratories in New Jersey.

B. Photovac portable gas chromatography and chemist arrived.
C. ATSDR and VIDOH met to address health related issues.
A hotline was set up for people to call about health related

problems.

D. DOH notify the adoption of a 5 Point Plan to Governor
Farelley, these are the following:

1) Make a comprehensive medical study

2) Set up a hotline

3) Provide specialized training to doctors
4) .Identify funds and resources

5) Develop an extensive follow—up examination
and/or retesting.
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Wednesday August 12, 1987

A. Commissioner Smith of DPNR calls for a meeting with ~
Task Froce representatives. DPNR requests support from
agencies during the removal and replacement of water from
cisterns. DPNR also states that VI will soon adopt dtinking
water standards which may impact cisterns in the area. B

B. EPA and ATSDR meet with Commissioner Smith to assist
him in adoption of Drinking Water Standards.

C. Alternate well water sources were sampled for VOA analyéis
by photovac.

D. A sample was taken off the top of the well water in
Tillets well to determine if free product was present for ‘
fingerprinting. No free product was found. o

E. A screening procedure for telephone requests of private
cistern sampling was adopted. Priority to cisterns having
received water from Tillets well since April 1, 1987, will
be given and will be sampled for VOA analysis using the
photovac.

F. A meeting between EPA, TAT ‘and DPRN was held to discuss
the logistics of opening and sampling an abandoned underground
gasoline storage tank located in the Fort Mylner Shopping
Plaza Area.

G. Approximately 27 water haulers received from DPNR not
to have water from the Tutu area and to submit customer
names and addresses from April 1, 1987 through July, 1987.

Thursday August 13, .1987

A. A total of 27 cisterns were sampled from three Virgin
Islands Housing Authority Projects; Tutu Highrise, Donoe
and Bovoni. Fifty five cisterns were identified. However,
in the Donoe '‘and Bovoni Projects several cisterns were
filled from one centralized tank.

Samples takeﬁ:

Project Sampling Points # Of Samples
Donoe Tank, Building 3
#32, control .
Tutu Highrise All cisterns 22
Bovoni Building D,
control "2
27



B. Virgin Isle Hotel will allow EPA to set up the command éi
post in its facilicty free of charge.l e A

C. In a meeting between DPNR, EPA TAT vl Fite Department )
and VI FEMA it was agreed that the operation of .
sampling the abandoned underground gasoline storage tank

was scheduled to take place Tuesday, August 18, 1987,'at;f1;"

0530 hours. This procedure will be carried out.in Level B:
protection. S L e

D. Photovac equipment fully opetational 'aualysis_of
samples of Virgin Islands Housing Authority cisterns
underway.

E. A meeting between the EPA and USGS was held to

discuss the scope of the work that will be done by the USGS
on site. USGS will divide tasks into two phases; short
term and long term. o _ . o

Short Term Goals

Develop mylar from aereal phots
Draw planimetric map

Plot sample results A
Complete geologic cross=-section

Long Term Goals

Set up rain gauge

Set up groundwater recorder

Use mini monitors

Collect water samples

and develop another planimetric map

should a big storm event (100 yr. flood) take place

e ¢ 0 o

Friday August 15, 1987

A. Photovac analysis of samples for volatile organics
continues.

B. Sampling of private cisterns specified by DPNR after -
initial screening started.

C. A meeting was held between EPA and DPRN to establish

VI Drinking Water Standards. No decision has been reached
on this matter yet. .

Saturday August 16, 1987

"A. Sampling of cisterns and photovac analyses for

VOC's continues. .

B. EPA ERT arrives with a second photovac~GC and prepares
the instrument for operation.




..)
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PUTURE PLANS AND RECOMMENDATIONS:
A. Conplete inventory of all walls 4in tha Tutu area.

B. Complete inventory and favestigation of undarground
storage taaks.,’

c. CQaPZQ:e 1£c=£ng of water haulers and thetr cuoeoue:so_ri"
D. DOE will assess health effects with ATSDR (CDC) by =+ -
segcing up a4 survey aystem whieh would further assess :hen~?*‘
damegraphies and examination elinles.,

E. VI will egtadlish Driaking Water Standards,

FURTHER C EZ
POLREDS

FINAL ?OLRZP FORTRCOMING x SUBMITTED BY:°
(TAT) Paula Cammarata, OS¢
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U.S, ENVIRONMENTAL PROTECTION AGENCY
POLLUTION REPOR?Y

DATE: August 24, 1987

Region IIX TO: C. Daggett, EPA
Regponse and Prevention Braneh 8. Lufeig, EPA
Edl{son, New Jersey 08837 R. Salkie, EPA

Y]

F. Rubel, EPA .
P. Geladert, EPA
Jo Marshall, EPA -
(201) 548-8730 - Commercial & FTS ERD Weshingsozn
24 Rour Emergency (B=Mall)
W. Sawyer, EPA '
USCG -7th Distziet (mep)
Je Czapol‘ » EPA
G, Zachos, EPA
8. Sprague, EPA
T, Tacecone, EPA
A. Smith, DPNR
Js Lee, DOI --
Jo Zack, USGS
B, Nelson, ATSDR

TAT

POLRE? NO. Pive (5)
INCIDENT/SITE NO.: Tuty Well Bite
POLLUTANT: Gasoline, Solvents, Velatile Organiea
CLASSIFICATION: Major
SOURCE: Underground gasoline storage tank
LOCATION: Wheyzouth=Rhymer Highway, Tutu

St. Themas, Virgin Iaslands
AMOUNT: Unknown. greater than 100 gallons
WATER B30DY: Caribbean Sea, Altantic Ocean

asd Groundwater
1. SITUATION:
A, sic ﬁ:evioue POLREP, | ' '.ﬂ;;
2. ACTION TAREN:

Monday Auguat 17, 1987

A. EPA/TAT sacpling contimues; 14 samples collected from
2 wells and 12 clscarns 4n the Tutu area. Samples aralyzed
VCA by photovace, no contasaination detected in any of the j

g sapples,
N '
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8. EPA and DPNR mer with Texaco Caribbean Inc. and its
cotsultant. Texaco preasented theilr proposed sction plan
for Texaco Tutu Station. Several {ssues were discuesed:

* Chain of cozmzaand and decislon making for f£leld
activities.

* Heelth and Safety Plan Strategy,

* Identification of {ndividuals and their respective roles.

* Developmant of s site specific plan,

C. EPA met with ERT represenzative to diascuas the popsiblé :
use of phozovace for 804l sanmpling. S

D. E?A met wich DPNR Commiassioner A. 8aith to discuss - i - .
photovac analysis results, A copy of the analysis report
was given to DPNR. A summary of resulcs are as follows:
Paraneters; benzene, toluene, TCE and PCE,

® Total nusber of wells eampled: 13
Wells with no detectable amount: 10
Wella wish detectadle amount: 3

* Total cisteras sample: 32
Cisterns with no detectable :
amounts:? 29
Cisterns with detectadle
agountst 3

E. USGCS inaictiacas f1ald survey of wells ia the Tutu area.

Fs A total of twelve (12) weste cill samples were colletad
for VOA and PCB analyesis. Samples will de shipped off
' i1sland toc a CLP Laboratsry. :

Tuesday August 18, 1987

A. Saapliny coatlnues; 11 clscerns sampled Iin the Tutu area
for VOA analysis dy phatovac. ‘

B. DPNR Commissioner A, Smith wmet with water hauler/tank
truck ownera in an effort to gain their cooperstion to
ddentify homaowners that had received water from the Tutgy
wvells during the period of April through July, 1987. This
will allew EPA and DPNR to schedule photovac sampling of
thess cisterns.

C. Raonnbling.of wells for full GS/MS VOC'as analysis
completad., The follewing wells and cisterns were resampled:

Wells Ciatesns ' '
St. Thomas Hospital VIRA Building #4 Tutu ‘
Sooksan VIHA Building #32 Donoe
Lima £% Tillet oo

VIRA Holding Tank Don
Red Hook Plaza ‘

.o .
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Wednasday Augusc i9. 1982

A. Sampling continues; 10 cisterns sanpled iz the Tutu
area for VOA snalysis by photovac,

B. Task Porce meeting was held a«c DPNR Office. Representatives
frem VITZMA, DOH, Pire Service, VIEA, DPNR and EPA stteaded.
DPW, WAPA, CRI were upable to attend. The followng issues '~
vers discussed: —

* Scatus of EPA and DPNR activities

®* Photovac test resules

* DOH reported they received many phone calls
asking for dlood and urine tests, but leas than
20 psraons have gone to the assigned eliale.

* YIRA e#sk for guidanca regarding what sampling for VOC's
requirezents they could impose to water vendors and well
ewoers to accass the quality of the water, ' :

Thursday, Auguss 20, 1987

A. Sampling continues; 10 cleterns sampled in the Tutu area
for VOA analysis by photovae.

3, VIEA notifies DPNR of the exiatence of an old abandoned
undarground wasta oil storage tank at thelr main offlice '
‘ building in Tutz area. ‘

Peiday August 21 1987

A. Sampliag continuea; 9 eisterns sampled in the Tutu area
2or VOA analysis by photovae.

B. Pii:a;n water sazples shipped to Martin Marietta (CLP
Ladoratory) for VOA snalysis.

¢, Complssiénsr Smich serves three vrders to B550 Scandard

ot1, Lﬁd: to stop work at Tutu service statien; Newton's
water hewtdrs Lo provide 8 1ist O0F cOSloneip; ens Poye
Associates to stop utilization of exissing well,

3. PUTURE PLANS AND RECOMMENDATIONS!

A. DPNR will adopt drinking water standards for VOC's for
well watecr.

B. BEPA/TAT will contiage sampling cisterns for photovac
azalysias, -

€. EPA will sef a cut off date for calls for sampling of
eiateras of Priday, August 28, 1987,

Il Bl bl BN BN BN B BD BE B EE Em
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U.S. ENVIRONMENTAL PROTECTION AGENCY [ ﬂﬂy‘l .

POLLUTION REPORT
DATE: August 28, 1987_‘

]

Region 1II TO: C. Daggett, EPA
Response and Prevention Branch S. Luftig, EPA
Edison, New Jersey 08837 J. Marshall, EPA

F. Rubel, EPA .. .

ERD Washington .
(E-Mail)

W. Sawyer, EPA

USCG 7th District (mep)

J. Czapor, EPA

G. Zachos, EPA

B. Sprague, EPA

P. Gelabert, EPA

T. Taccone, EPA

B. Smith, DPNR

J. Lee, DOI

J. 2ack, USGS

B. Nelson, ATSDR

TA
POLREP NO. Six (6)
INCIDENT/SITE NO.: Tutu Well Site _ .
POLLUTANT: - Gasoline, Solvents, Velatile Organics
CLASSIFICATION: Major '
SOURCE: Underground gascline storage tank
LOCATION: Wheymouth-Rhymer Highway, Tutu
St. Thomas, U.S. Virgin Islands
AMOUNT: Unknown, greater than 100 gallons
WATER BODY: Caribbean Sea, Atlantic Ocean and
Groundwater

1, SITUATION:
A. See previous POLREP.

2. ACTION TAKEN:
Monday, August 24, 1987

A. EPA/TAT sampling continues; 16 samples collected from cisterns
in the Tutu area for photovac analysis for VOA compounds.

!

(13}
Q.

S3DHN0S3ZH 3 OSNINNGTIL SE:vT 28, TE OMW



1]

{

<! @, DPNR Commissioner A. Smith held a hearing with ESSO Standard
0il Co., Ltd. regarding the order issued to Tutu ESSO Service
Station not to remove underground storage tank without a '
previcusly approved action plan. ESSO explained their plan
at the hearing. The plan involved visual inspection of tanks
by physically entering the tanks followed by cleaning of the
ranks by sandblasting. Tanks found to be in condition will be
repaired and placed back into service. I£ leaks are detected in
the tanks, additional studies of the area will be conducted to

determine the extent of the rele;se.

.

Tuesday, August 25, 1987

A. EPA/TAT sampling continues; 9 samples collected from cisterns
in the Tutu area for photovac analysis for VYOA compounds. :

B. EFA and DPNR staff met to discuss Texaco's work plan for
soil sampling and removal of underground tanks. :

C. EPA met with Commissioner Smith of DPNR to discuss well
water results and to brief the Commissioner about EPA's
removal program. The 175 ppb action level f£or tetrachloro-
ethylene (PCE) was discussed. This action level was found
ts be exceeded in three (3) of twenty-four (24) wells
sampled in the Tutu area. Commissioner Smith notified EPA
that he will adopt the 50/100 ppb criteria (50 ppb for any
single VOC or 100 ppb for total VOC's) for drinking water.
EPA provided a copy of Puerto Rico's regulations to assist
in drafting regulations £or the U.S. Virgin Islands.

Wednesday, RAugust 26, 13987

A. EPA and DPNR met with Texaco Caribbean, Inc. to discuss
EPA/DPNR comments on Tezaco's proposed work plan for soil
sampling and underground tank removal at their Tutu service
station. The work plan was found to be deficient in several
jtems. A follow-up letter from EPA with both EPA and DPNR
conments will be sent to Texaco. Texacec was requested to
amend their work plan according to EPA/DPNR comments.

Thursday, BAugust 27, 1987

A. EDPA/TAT sampling-continues; 6 samples collected from 4
cisterns, one well and one water hauler truck in the Tutu
area for photovac analysis for VOA compounds. v

B. EPA met with Commissioner A. Smith to develop an action
plan using his perscnnel to assist EPA in.all phases of
the project (i.e. Research for well information, data
entry and management, £ield inspections and well/cistern
surveys, community notification and outreach.
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s Friday, August 28, 1987

a. EPA/TAT conduct well and cistern inventory questionaire
for those private wells targeted for closure. -

B. Photovac sampling status to date:

# samples taken £or photovac analysis 135
# samples analyzed by photovac as of
08/18/87 = 68

samples tested positive for the £ive
compounds (TCE, DCE, PCE, TOL,& BEN)
above the detection limit of 1 ppb = 1

£

4 samples tested positive for unknown
compeounds = 19

4 samples for GCMS confirmation = 17

cC. DPNR met with private well home owners to disclose the
sampling information. DPNR recommended to the homa owners
not to &rink the well water and to keep alert of the
DPNR bulletins.

drinking water, DPNR is planning to close wells that exceed
50 ppb of any single volatile organic ccmpound or 100 ppb
for total VOC's.

E. EPA issued a news release concerning £inal test results
for the 24 Tutu wells sampled on August 10 and 11, 1987.

3,FUTURE PLANS AND RECOMENTATIONS:

A. DPNR will adopt drinking water standards for VOC*'s for
well water.

B. EPA will sample wells in the affected area for a
complete scan (HSL+40).

C. ' EPA will continue sampling cisterns in the affected
area for photovac analysis.

D. EPA will initiate a well monitoring program of wells in
the Tutu area on a weekly basis. Samples will be analyzed
using the photovac.

E. EPA is considering initiating a CERCLA action to provide
water to those private well home owners with contaminated
well water, if the Commissioner closes these wells

o e s e * e - emos .

FURTHER

POLREDS [},GJ/) g W
FINAL POLREP  FORTHCOMING 5 SUMITTED BY:

Carlos O'Neill, OSC
- Response and Prevention

I : D. Upon adoption o£f the interim regulatioans for VOC's in

Branch
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e i e e © Tt Ll <) Uaggett, EPA
RTspliide ana MYreventien Branch S. Luftig, EPA
Edison, New Jersey 08837 J. Marshall, EPA
R. Salkie, EPA
F. Rubel, EPA
J. Marshall, EPA
ERD Washington
(E-Mail)
W. Sawyer, EPA
USCG 7th District (mep)
J. Czapor, EPA

G. 2achos, EPA
B. Sprague, EPA
P. Gelabert, EPA
T. Taccone, EPA
A. Smith, DPNR
J. Lee, DOI
J. 2aeck, USGS
B. Nelson, ATSDR
- TAT
POLREP NO. Seven (7) .
INCIDENT/SITE NO.: Tutu Well Site (1D)
POLLUTANT: Solvents, Volatile Organics
CLASSIFICATION: Major
SOURCE: Dry Cleaner :
LOCATION: Wheymouth-Rhymer Highway, Tutu
St. Thomas, U.S. Virgin Islands
AMOUNT: Unknown, greater than 100 gallons
WATER BODY: Caribbean Sea, Atlantic Ocean and
Groundwater

1. SITUATION:
A. See previous POLREP.
2. ACTION TAKEN:

Monday, Acgust 31, 1987

A. EPA/TAT sampling continges: 3 samples cnllected from water
haulers in the Tutu area for photovac analysis for VOA
compounds.

) 4
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# samples tested positive for unknown
compounds = 26

Y

# samples for GCMS confirmation = 15

C. Monitoring of the 24 wells in the Turpentine Run Aquifer was
initiated and will continue on a monthly basis. Samples were
collected from ten wells and will be analyzed by the photovac
te determine changes in the concentrations of contaminants

in the groundwater.

D. Samples were collected from four(4) cisterns that had
previcusly received water from contaminated wells.

E. At 12:45 hours ERCS was activated to provide services and
equipment as specified by the 0SC concerning the decontamination
of the cisterns and the supply of temporary alternate water
sources.

F. DPNR Commissioner A. Smith signed an administrative order
~ adopting drinking water contaminat levels to be applied
to the Turpentine Run aquifer.

Wednesday, September 2, 1987

A. At 8:00 hours ERCS subcontractor representative, Clear
Ambient arrived at DPNR. EPA required Clear Ambient to be on
site to inspect the cisterns to be cleaned.

EPA/TAT attended a meeting with the Task Force Committes on
the Tutu Well Site. The task force committee members present
at this meeting were from EPA, DPNR, University of Virgin
Islands, Department of Public Works, VITEMA, VI Housing
Authority, Department of Health & Office of the Governor.
The meeting addressed the closing of contaminated water
wells, the resources needed to clean the cisterns and

a means of providing clean water to these residents.

Task Force identified Fire Service and the Department

of Public Works as those that may provide assistance and/or
resources to clean the targeted cisterns. EPA will met
with Fire Service and Dept. of Public Works to determine
availability of equipment and resources.

C. TAT/DPNR continue to conduct sampling of the 24 wells under

the well monitoring program established by EPA during the
week of August 24, 1987.

I N EE BN BN B B B B B BN BE B B BN =N B .
o

0. EPA/DPNR and the subcontractor hired by ERCS, conducted
inspections of the cisterns that will require decontamination.

3.FUTURE PLANS AND RECOMENTATIONS:

’
-,

{
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B. EPA/TAT continue making arrangements for moving the office to
the VITEMA Fort Christian office in Charlotte Amalie.

C. EPA discussed well/cistern questionnaire results with
Commissioner of DPNR to decide on advisory letters to be sent
to well owners. Also discussed were the drinking water
standards to be adopted by DPNR. A standard of 50 ppb for a
single volatile organic compound and a standard of 100 ppb
for total volatile organic compeounds will be adopted by DPNR.
This standard will be applied to the Turpentine Run Agquifer
and will be effective until December 31, 1988.

D. DPNR Commissioner A. Smith decided to close 5§ additional
wells., These wells exnreeded tha prapesad V.0.C. levels
for drinking water to be adopted.

Tuesday, September 1, 1987

A. At 10:20 hours EPA - OSC received a verbal approval from

S. Luftig and Bruce Sprague for a $100,000 removal action at
Tutu Well site for:

N

i) Cisterns cleaning and decontamination.
ii) Disposal of contaminated water.

i1i) Rearrangement of cistern plumbing.
iv) Supply water on a regular basis.

vi Estabiish a well montoring program.

The breakdown ¢f total project cost is as follows:

Mitigation Cost(ERCS)- $40,000

TAT Cost- $45,000
EPA Cost- $15,000
TOTAL PROJECT CQST $100,000

B. Photovac sampling status to date:

# samples taken for photaovac analysis = 158
# samples analyzed by photeovac as of
09/01/87 = 151

# samples tested positive for any of the
five compounds (TCE, DCE, PCE, TOL,
& BEN) above the detection limit of

1 ppb = 5
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EPA/TAT will sample wells in the affected area for a

complete scan (HSL+40).

EPA/TAT will continue sampling cisterns in the affected
aréa for photovac analysis using water haulers clients

list.

EPA/TAT will continue a well monitoring program of wells in
the Tutu area on a monthly basis. Samples will be analyzed

using the photovac.

EPA will initiate the cleaning 6f contaminated clisterns and
will provide clean water by tank trucks on a regular basis.

FINANCIAL ACCOUNTING:

Total Project Ceiling Authorized

Total Funds Buthorized for Mitigation

for Mitigation Contracts €8-01-7445%5

Expenditures for Mitigation Contracts

l.a. Amount Obligated to DCN KCS 112

l1.b. Estimated Ezpenditures as of
02/09/87

l.c. Balance remaining
Unobligated Balance Remaining

Estimate of Total Exenditures to
Date for all Mitigation Contracts

Other Extramural Costs

l.a. TAT Salary/travel/expensés
Intramural Removal Costs |

l.a. EPA travel and salaries
Total Expenditures

% of $2 Million

Percentage of Total Project Ceiling

100,000

40,000

30,000
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FINAL POLREP____FORTHCOMING_Y_SUBMITTED BY: % Ldas

Carlos O'Neill, OSC
Response and Prevention
Branch
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U.S. ENVIRONMENTAL PROTECTION AGENCY

Region 1II

Response and Prevention Branch
Edison, New Jersey 08837

POLREP NO.
INCIDENT/SITE NO.:
POLLUTANT:
CLASSIFICATION:
SOURCE:

LOCATION:

AMOUNT:
WATER BODY:

1. SITUATION:

POLLUTION REPORT ‘
DATE: September 4, 1987

. Daggett, EPA
. Luftig, EPA
Marshall, EPA
. Salkie, EPA
. Rubel, EPA
. Marshall, EPA
ERD Washington
(E-Mail)
W. Sawyer, EPA
USCG 7th District (mep)
J. Czapor, EPA
G. Zachos, EPA
B. Sprague, EPA
P. Gelabert, EPA
T. Taccone, EPA
4. Smith, DPNR
J. Lee, DOI
J. Zack, USGS
B. Nelson, ATSDR
TAT '

TO:

G n

- Eight (8)

Tutu Well Site (1D)

Solvents, Volatile Organics

Major

Dry Cleaners, Auto Repair Shops
Wheymouth—~Rhymer Highway, Tutu
St. Thomas, U.S. Virgin Islands
Unknown, greater than 100 gallons
Caribbean Sea, Atlantic Ocean and
Groundwater : :

A. See previous POLREP.

2. ACTION TAKEN:

Thursday, September 3, 1987

A. EPA/TAT continues photovac analysis for VOA on wellzsamples
callected Wednesday, September 2, 1987.

342368 2
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B. EPA has projected to complete the removal action at the
Tutu Well Site by Friday, September 11, 1987. This
includes: '

i) cleaning and decontamination of the cisterns:

ii) disposal of the contaminated water;

iii) rearrangement of cistern plumbing where necessary:
iv) supplying water on a regular basis; and

v) establishing a well montoring program.

The breakdown of total monies allocated f£or this removal
is as follaows:

Mitigation Cost(ERCS)~- $40,000
TAT Cost~- $45,000
EPA Cost~ $15,000
TOTAL PROJECT ALLOCATION $100,000

C. Photovac sampling status to date:

# samples taken for photovac analysis = 183
# samples analyzad by photovac as of
09/04/87 = 183

# samples tested positive for any of the
five compounds (TCE, DCE, PCE, TOL,
& BEN) above the detection limit of

1 ppb = 10
# samples tested positive for anknown

compounds = 26
# samples for GCMS confirmation = 15

D. EPA/TAT completes initial phase of well monitoring program
which includes collection of samples from 24 wells.

E. EPA and ERCS subcontractor inspected all cisterns to be

cleaned and decontaminated during the week of September 8,
1987.

F. DPNR, Department of Health and EPA conducted a meeting
with the owners of the contaminated wells and their
tenants. DPNR announced that a total of five wells

{
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Friday,
A.

B.

- -

would be closed. Three owners received orders to close
their wells and two received advisory letters to close
their wells effective Friday, September 4, 1987.

The tenants and well owners had the opportunity to discuss
any health related issues with representatives from the
Department of Health.

September 4, 1987

EPA/TAT has complete the cistern sampling effort for
photovac analysis for VOA.

EPA/TAT has completed photovac analysis on all samples
collected as of this date, Friday, September 4, 1987.

EPA met Commissioner A. Smith to discuss the removal
activities to be carried out during the week of September 8,
1987.

ERA released a newe bulletin to the press regarding its
removal activities in the Tutu Well Site,

EPA and ERCS Subcontractor developed a work schedule to
initiate cisterns clean up activities by Tuesday, September 8,
1987.

3.FUTURE PLANS AND RECOHENTATIONS:

A,

B.

EPA/TAT will sample wells in the affected area for a
complete scan (HSL+40).

EPA/TAT will continue a well monitoring program of wells in
the Tutu area on a monthly basis. Samples will be shipped
to Edison, N.J. and analyzed using the photovac,

The subcontractor hired by ERCS will initiate the cleaning
of the contaminated cisterns following the procedure
outlined by EPA/TAT and will provide clean water by tank
trucks on a regular basis.

DPNR will compile background informatién on all wells in the
Tuarpentine Run Area before EPA conducts further action.

DEPNR will complete report on potential sources of contamination
in the Turpentine Run Aquifer.
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4. PINANCIAL ACCOUNTING:
A, Total Project Ceiling Authorized $ 100,000.00

""B. fTotal Funds Authorized for Mitligation |
"' for Mitigation Contracts 68-01-7445 $  40,000.00

.C. Expenditures for Mitigation Contracts

l.a. Amount Obligated to DCN KCS 112 $ 30,000.00
1.b. Estimated Expenditures as of
09/03/87 - 935.05
l.c. Balance remaining $ 29,064.95
'b. Unobligated Balance Remaining $ 10,000.00

E. Estimate of Total Exzenditures to
Date for all Mitigation Contracts $ 935.05

‘~E. Other Extramural Costs
l.a. TAT Salary/travel/expenses $ 2,015.00

'G. Intramural Rémoval Costs

l.a. EPA travel and salaries $  9240.00
H. Total Expenditures

% of $2 Million $ 3890.08
_ 0.02 %
I. Percentage of Total Project Ceiling ‘ 3.90 %

Carlos O'Neill, 0SC
Response and Prevention
Branch

- FURTHER ' ~ -
POLREPS f 62(1,11.&/
FINAL POLREP FORTHCOMING /> SUBMITTED BY: :

DATE RELEASED: zﬁegﬁé-éﬁ,/4zﬂz

T
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A.

U.S. ENVIRONMENTAL PROTECTION AGENCY

POLLUTION REPORT

DATE: September 18, 1987

Region II TO: C. Daggett, EPA
Response and Prevention Branch S. Luftig, EPA
Edison, New Jersey 08837 J. Marshall, EPA
R. Salkie, EPA
F. Rubel, EPA
ERD Washington (E-Mail)
W. Sawyer, EPA
USCG 7th District
J. Czapor, EPA
G. Zachos, EPA
B. Sprague, EPA
P. Gelabert, EPA
T. Taccone, EPA tv
A. Smith, DPNR
J. Lee, DOI
J. 2Zack, USGS
B. Nelson, ATSDR .«
TAT
POLREP NO.: ' Nine (9)
INCIDENT/SITE NO.: Tutu Well Site
POLLUTANT: Solvents, Volatile Organics
CLASSIFICATION: Major
SOURCE: Dry Cleaners
LOCATION: Wheymouth-Rhymer Highway, Tutu
St. Thomas, U.S. Virgin Islands
AMOUNT: Unknown, greater than 100 gallons
WATER BODY: Caribbean Sea, Atlantic Ocean and

Groundwater

1. SITUATION:

See previous POLREP

2. ACTION TAKEN:

A.

Tuesday, September 8, 1987

ERCS subcontractor starts cleanup of contaminated
cisterns. Cleanup procedure is as follows: cistern
is drained, washed with a pressure hose, disinfected
with a chlorine solution and filled with drinking
water from the desalt plant. :



-

cC.
D.

E.

Wednesday

A.

D.

Equipment breakdown slows cistern cleanup activity.
ERCS subcontractor completes the cleanup of two
chambers of a five chamber cistern at Steele
apartments.

. A report on water haulers was prepared.

Database on photovac sampling results finished.

EPA/ERCS Met with Chuck Klim, a water hauler selected
by Clear Ambient, to discuss the water delivery procedure.

September 9, 1987

ERCS subcontractor finished cleaning the three
remaining chambers of Steeles cistern and cleaned
Harvey's cistern.

A map show1ng wells locations and possible responsible
parties in the Turpentine Run aquifer area was prepared.

DPNR continues preparing a report on potential
sources of contamination in the Turpentine Run
aquifer area.

Data entry on well inventory data base continues.

Thursday September 10, 1987

A.

B.

ERCS subcontractor finished the cleanup of the two
remaining cisterns at Steele's apartments.

A sampling plan for HSL was prepared.

Friday September 11, 1987

A.

ERCS subcontractor finished cleaning the two chambers
at Smith's cisterns.

DPNR finishes report on potential respons1b1e
parties (PRP).

Databases on wells, PRP's and photovac final results
finished.

EPA met with Commissioner A, Smith to report all
accomplishments so far and to brief him on EPA's
future activities.
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Saturday,

A.

EPA developed a procedure and written instructions
for well owners on how to request water for their

cisterns.,

September 12, 1987

EPA/ERCS met with Chuck Klim to discuss the procedures
on how to provide and deliver water to qualified

well owners.

EPA met with each well owner to give them written

instructions on how to request water.

Each. owner

received a package of instructions and their

questions were answered.

3. FUTURE PLANS AND RECOMMENDATIONS

A.

B.

c.

EPA/TAT/DPNR will sample wells in the affected area

for a complete scan (HSL+40).

EPA/TAT/DPNR will continue a well monitoring program
of wells in the Tutu area on a monthly basis.
Samples will be shipped to Edison, N.J. and analysed

for VOC's using the photovac.

EPA will continue enforcement activities to identify

potential responsible parties.

4. FINANCIAL ACCOUNTING

A.

B.

c.

1 N

Total Project Ceiling Authorized

Total Funds Authorized for Mitigation
for Mitigation Contracts 68-01-7445

Expenditures for Mitigation Contracts

l.a Amount obligated to DCN KCS 112

1.b Estimated Expenditures as of
09/12/87

l.c Balance Remaining
Unobligated Balance Remaining

Estimate of Total Expenditures to
Date for all Mitigation Contracts

$100,000.00

$ 30,000.00

$ 30,000.00

$ 13,283.25

$ 16,716.75

$ 10,000.00

$ 13,283.25
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F. Other Extramural Costs

l.a TAf Salary/travel/expenses
as of 09/12/87 $§ 5,990.00

G. Intramural Removal Costs

l.a EPA travel and salaries $§ 3,690.00
H. Total Expenditures .8 22,963.25
$ of $2 Million T 1.1%
I. Percentage of Total Project Ceiling 22.9%
FURTHER

FINAL POLREPS . 1
POLREP FORTHCOMING __ X SUBMITTED BY: Qi C (; aU«'L

Carlos E. O'Neill, 0OSC
Caribbean Field Office
Response and Prevention
Branch

DATE RELEASED:  ¢q

|8l83¢—
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Suite 291, 1090 King Georgas Post Road.

Edison. NJ 08§37 ¢ 20U 123nii6

TECHNICAL ASS{STANCE TEAM FOR EMERGENCY RESPONSE REMOVAL AND PREVENTION
EPA CONTRACT 68-11-7367
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2. Thomas, Tutu HSL + 40
azsiiag Rasulcts

~ATT Januwzrey 27, 1338

yilowiag Lsizacz raport iLs providad ia accordaaca wi:th

The compietaed analysis repor:t of :the HSL+40 samp;ine of uhe--u-;
Tutu well site was received on JanuaPy 18, 1988. A copy of

the laboratory report was delivered to the E2A P on January

20 1988. e —

Table #1 shows the conceatratioa of contaminants found in

each well. The major contaminaants found are 1,2~ T
transdichloroethivlene (DCE), trichloroethylene (TCE),
tatrachloroetaviena (PCE) aand tertbutyl methyl ether (TBME).
T3ME was not datacted during previous sampiings. Other
compounds found ia low or trace conceatratiomn are: 1,1,1-
trichloroethane; be2nzoic acid; 4-methoxy-l,l-dimetihyl ethyl
phenol; 2-butoxyezhyl phosphate; l,2-dichlorobeazene; 2-ethyl-
l-hexanol; N-2-dimethyl -1- propaneamine; chloroform; toluene;
pentachliorphenocl, methrlene chloride and 2-methyl naphtalene.

| R Z IR i 30 S B L LS I | .
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!
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i

4 hizh conceatratioa (120,000 ug/l) of methylene chloride was
found in the EHarcvey's Well. Toluene was detactad ia low or
trace concentcations in two wells (Bvran's aand Leonard's).
Uniike previous samplings, benzene was not da2tected ia any of
the sampled wells.

Rov F. Weston. Inc.
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The HSL+40 san rasults coafirm that the maior pollutaats
in tha Tutu we a ara DCE, TCE and PCE. Seven wells show--
concentrations 8@z oc -equail t3 100 ppb of one or mora of-—.7

these compounds. - . R

SR AL TR

A new major contaninant was found in this sampling. Six
wells show a concentration greater or equal to 100 ppb of
tertbutyl methyl ether.

*

| LEX

Benzene was aot detected in any of the samples taken for this
analvsis. ?2ravious analysis with the photovac portabie
chromatograpih and GOMS confirmation samples had shown coancentratioas
greater than 1000 ppb in the Tillet Well. This was also
found L[a the photovac samples for the month of November.
Samples for photovac analyis takan concurrvently with-the HSL
samples show a conceantration of 46 ppb of benzene ia the
Tillet Well.

-

The cause of tais discrepancy Ls unknown at preseat, TAT will
raview previous data to identify potential causas for this
ogccrraace as weil as discuss the analysis with the presently
contractad laboratory.
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Ta3LleE 1
CONTAMIMNANT COMCINTRATIQNS

PN Wty gsmos ¢ v
SN O TUTU Wil S

(ug/1) FOUND

-
-

Toluane Trace
Ziac Trace
Tillex's Well
1,2=-zransdichliocroathylene 530
Trcichloroethviene 25
Tetvazitliocnethylene 140
Terthutyvlaethyl athe 470
l,2-dichlorobanzane Trace
T:Lchxctooe1zene Traca
2-methyl naphtaians Trace
Chromiu Trace
Conpn=r Trace
Tour Wiads Plaza #1
I 1,2~-¢ ransdz.c‘u.oroe'.‘wlene ‘ 230
N Trichlorcethylene - ' T 18
= Tetrachloroethylene - - Cme SRR 140
, Tertbutylmethyl ether = o o 470
' Chromium , Trace
- Copper Trace
* Zinc _ ‘ _ 51
I Elgin #3
I l,2-transdichloroaethylene 78
Trichloroethylene 8.4
Tetrachloroethyliene 40
- Terthutylmethyl ather ' 270 estimaced
I Chromium Trace
i} Copper g . Trace
Thallium Trace
I Ziac - 93
.
i Eglin #£2
1
§ l,2-cransdichloroethylene . 57
3 Trichloroethylene 7.5
' Tatrachloroethylene 21
Tertbutylamethyl ether 390 estimaced
Copper Trace ’
Ziac 200

6y

S
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CONTAMINAMNT COMCINTRATIONS (ug'i) F2¢C
IN TUTU WESLL SsITZ
(Continued)

Zziia #1
l,2-tcaasdichioroezhylene 58
Trcichloroetiaylane )
Tatrachinroathyvlene 100
Tarthutylaethyl athar 270
Copper Trace
Zinc 82
Cvanide 53
Francois Well
l,2=-tracsdichlornazhviene 100
Trichloroethyliana L5
Tetrachionrnetaviana 130
Tartbubtyimethyi ethar 139
Caromiun Trace
Zinc Trace
Cyanlide Trace
VIHA #1
l1,2-transdichloroethylene 4.9
l1,l,l-trichlornethane Trace
Trichloroethylene Trace
Tetrachloroethvelns Trace
3anzoic Acid Trace
Copper Tracgse
Zinc Trace
Cranide 23
VIEA #3
Methvlene chloride : 5.9
Trichloroethviene Trace
3enzoic acid Tracs
f4-methoxy=-l,l-dimethyl ethyl phenol 2.1
2-butoxy echyl phesphate 3.1
Copper Trace
Selenium Trace
Zinc Trace
Cvanide Trace

-
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estimated

estimatad
estimated
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Harthman Estata Wall
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Ramsavy Motors Wa
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ichloroethylene
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1,2-dichlorobenzene

Caromium " ;
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“ABLE 2
RSTCULATED COMPOQUNDS
£I3CLA 3 MCL AMCL
MP0UND YAME REG. (2¢s) (uz/1 (ug/ 1
l,2-zzansdichioroathylene X 1,000
Trichloroetlyliszne X 1,000
Tactrachiornethrzlen2 X !
TartSutvinezthvl ezhev
l1,l,l=trichiocroethaze X 1,000 200
3enzoic acid X 5,000
Magiavienes chiacide X 1,000
t-getoxy~-l,l-dinezayl ethyl
phenol
2-butoxy athyl punosphate
1,2-dichiorobenzexe X 100
2,asnyl=-1- aegxanol
y,21-d1 3e:&v. l=prapaneaair
C-ioroforz K¢ 5,000 100 (total
ccihalomezhansz
Tsluane < 1,200
Patachioragueol X |89
2-mstayl aaphtalens
Chromium X l (dusts) 350
Copper X l (duscts) 1,000
Zinc X I (dusts)
Cyanide X I (duscts)
Thallium X 1 (dusts)
Seienium X I (dusts) 10
Aatimony X 1 {dusts)
srsenic X 1 (dusts) 50
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1.0 EXECUTIVE SUMMARY

Ouring November 1987, Geoscience Consultants, Ltd. (GCL) conducted a soil
gas investigation in the vicinity of the Tutu service station of Texaco
Caribbean, Inc., in St. Thomas, U. S. Virgin Islands. The survey results
show a zone of significantly elevated total hydrocarbon concentrations
(up to 690,000 micrograms per Tliter [ug/1] as benzene) in soil gas
beneath the southwestern part of the service station site and beneath
adjaceant roadways west and south qf’the station. These values indicate
the presence of hydrocarbons within the unsaturated soil zone. Another
zone of moderately high soil gas total hydrocarbon values (up to 2,500

~ug/1) was found 300 to 800 feet southwest of the station, within a

topographic low beneath the southern part of the Four Winds Shopping
Center parking lot. Moderately elevated total hydro-carbon values (up to
3,000 ug/1) were also found adjacent to an Esso service station near the
southern end of the Four Winds Shopping Center parking lot. Soil gas
hydrocarbons in these areas are probably a result of vaporization from
hydrocarbons present in ground water. '

A topographically high area around Tillett Gardens, an area of small
shops, in which a relatively great depth to ground water (about 25 feet)
and shallow depth to bedrock (about 5 feet) prevented adequate soil gas
analysis, lies between the two mapped zones of elevated hydrocarbon
values. | Based on the soil gas amalysis alone, it is therefore impossible
to determine with certainty whether the two zones are parts of a single
hydrocarbon plume or constitute two separate p]ume§;I The presence of
benzene, toluene and other hydrocarbons in the Tillett water well, which
is located between the two zones, indicates that these compounds are
present in ground water in at least part of the area where soil gas
mapping was not feasible. '

GCL "also performed analyses for chlorinated compounds in soil gas at
selected points in the vicinity of the Tutu service station and Tillett
Gardens.  Measurable concentrations of tetrachloroethylene (PCE) were
found at all points sampled for chlorinated compounds, with the highest
concentrations in soil gas near the LAGA building northeast of the Tutu

1
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service station. The LAGA building, where PCE is known to have been used
extensively in the past, is a possible source of the chlorinated hydro-

carbons.
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2.0 LOCATION AND HYDROGEOLOGIC BACKGROUND

2.1 LOCATION AND PURPOSE OF STUDY

During November 1987, Geoscience Consultants LTD. (GCL) conducted a soil-
gas survey in the vicinity of the Tutu service station of Texaco Carib-
bean, Inc. The purpose of the survey was to determine the range and
spatial distribution of hydrocarbons present in the soil gas at the
sarvice station site, and to map the approximate extent of any hydrocar-
bon plume that might be encountered &uring the survey.

The Tutu service station is located at 18°20’31" North, 64°53’14" West,
in Anna’s Retreat Estate, St. Thomas, U. S. Virgin Islands (Figure 2-1).
The station is on the northeast corner of the intersection of Highway 38
and Highway 384, on the eastern slope of the upper Turpentine Run basin.
Nearby facilities include an auto parts store and garage north of the
station, a fire station and the LAGA building (formerly a cloth manufac-
turing plant, now a public schools maintenance facility) uphill to the
northeast of the station, and Tillett Gardens, a courtyard of smé]l shops
and a restaurant, south of the station (Figure 2-2). The Four Winds
Shopping Center lies in a topographically low area along the axis of the
upper Turpentine Run basin, west of the Tutu service station and Tillett
Gardens.

Elevated concentrations of hydrocarbons, including benzene, toluene, and
several chlorinated compounds, have been detected in water wells in the
upper Turpentine Run basin (Geraghty and Miller, 1983, p. 73-74). The
highest reported concentrations of benzene and toluene have been found in
water from the Tillett well, located 250 feet south of the Texaco station
and 300 feet northeast of an Esso service station (Figure 2-2}. In
August 1987, water samples from the Tillett well contained 1300 to 1400
parts per billion (ppb) of benzene and approximately 33 to 56 ppb of
toluene (C. Dolan, EPA Region II, written communication). High con-
centrations of tetrachloroethylene (PCE) and other chlorinated compounds
have also been found in the Tillett well.

{
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2.2 REGIONAL GEOLOGY

The lithology of the Virgin Islands consists dominantly of volcanic
rocks, including spilites (albitized basalts), keratophyres (extrusive
igneous rocks containing albite and mafic minerals), andesites, and vol-
canic breccias and conglomerates derived from the igneous rocks. The
Louisenhoj Formation, which comprises the bedrock material throughout the
upper Turpentine Run basin, consists dominantly of augite andesite tuff
and associated volcanic breccias (Donnelly, 1966). The Louisenhoj
Formation is tentatively dated as Albian (late Early Cretacsous) in age
(Donnelly, 1966). The Louisenhoj Formation rocks in the vicinity of Tutu
have been extensively deformed and fractured by tectonic activity during
Late Cretaceous and Tertiary time.

2.3 REGIONAL HYDROLOGY

The upper Turpentine Run basin contains one of the most productive and
heavily used aquifers on the island of St. Thomas. Stevens and others
(1981) list 26 water wells in the Tutu area, and new wells have been
compieted since their report was prepared. In 1983, Geraghty and Miller
estimated that "current pumpage in the upper basin may approach or exceed
the estimated safe yield of 300,000 gpd [gallons per day] calculated by
the USGS [U. S. Geological Survey]" (p. 68).

Ground water pumped from the upper Turpentine Run basin is derived
primarily from fracture zones in the underlying Louisenhoj bedrock. To
assure adequate supply, wells in the basin are commonly drilled to depths
of 100 feet or more, aithough the water table is generally no more than
20 to 30 feet deep in the central part of the basin. Significant
drawdowns occur in many wells due to pumping and seasonal water table
fluctuations.

Ground water in the upper Turpentine Run basin contains total dissolved
solids (TDS) of 700 to 1,800 milligrams per liter (mg/1), consisting
dominantly of bicarbonate, sodium and chloride (Geraghty and Miller,
1983, p. 73, 7s6). Limited data from deep wells suggests that TDS
concentration tends to increase with depth in the aquifer (Geraghty and

6
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-aghty and Miller also report nitrate concentrations. in
(as nitrogen) from Virgin Islands Housing Authority
2, which are located approximately 800 feet northeast
3’, and elevated levels of chlorinated hydrocarbons in



3.0 METHODS OF STUDY

Work performed by GCL at the Tutu service station site to date has
included a preliminary site investigation, a soil gas survey, and limited
hydrogeologic studies as judged appropriate for interpretation of the
soil gas data. The results of the preliminary site investigation were
reported in Section 3.3 of the Work Plan for Soil Gas Survey, Texaco
Service Station, Tutu, St. Thomas, U. S. Virgin Islands, and were used in
preparation of that work plan. The methods and results of the soil gas
survey and associated hydrogeclogic studies are described in this report.

3.1 SOIL GAS SURVEY )

The soil gas survey at the Tutu site was conducted during November 2-

18, 1987. This task consisted of soil gas sampling at points on the

service station site and in nearby areas, and on-site analysis of the

soil gas for selected hydrocarbons using a gas chromatograph (GC) owned

and operated by Tracer Research Corporation (Tracer) of Tucson, Arizona.

The gas chromatograph was equipped with detectors capable of identifying

total and aromatic hydrocarbons and halogenated compounds, using flame

ionization detector (FID) and electron capture detector (ECD) techniques.

Soil gas sampling and analysis were performed as described in the Work
Plan for Soil Gas Survey and Quality Assurance Project Plan for Soil Gas

Survey dated October 1987, as approved by and with amendments requested
by the U.S. Environmental Protection Agency Region II (USEPA) and the’

Virgin Islands Department of Planning and Natural Resources (DPNR) during
discussions in the field.

The sampling and analysis were conducted in accordance with standardized
procedures which have been used by GCL and Tracer at numerous sites.
Soil gas samples were collected by driving a 2-cm diameter hollow
galvanized steel probe to the sampling depth and evacuating 5 to 10
liters of soil gas from immediately above the drive point with a vacuum
pump. A syringe was inserted through the silicone evacuation line-to
collect a 10-milliliter gas sample for immediate on-site analysis.
Withdrawal of the sample from the evacuation line and its injection and
analysis in the GC were performed by aﬁ experienced Tracer chemist.

8
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The initial soil gas sampling grid consisted of 20 points located on the
service station property, and 3 points located north and east of the
station which were selected in order to define background hydrocarbon
values. Samples at each point were taken from a depth of 5 feet below
the ground surface and from the greatest depth achievable by hand
driving of the probe, if greater than 5 feet. Samples were analyzed for
total hydrocarbons, excluding methane. Since the methane peak on the
chromatogram normally includes the peaks of ethane and propane as well,
the resulting "total hydrocarbon" values thus include only concentrations
of molecules containing 4 or more carbon atoms, which typically comprise
the major constituents of commercial gasoline and similar petroleum
products. Additionally, an effort was made to quantify the amounts of
benzene, toluene, ethyl benzene and xylene (BTEX) 1in the soil gas;
however, it was found that the 0V-101 column employed for the FID work
failed in most cases to distinguish the individual BTEX constituents.
The OV-101 column has been used by GCL and Tracer in numerous soil gas
investigations, and in previous cases has adequately defined all BTEX
constituents.

Becausa a zone of high hydrocarbon values was identified in the south-
western portion of the station site, the sampling grid was extended to
the west and south in order to determine the extent of the hydrocarbon
plume. Due to the need to avoid water lines, sewer lines, underground
electrical lines, and other cultural features, the points of the extended
grid were not spaced as regularly as hgd been anticipated in the work--
plan. Probes were driven to the greatest depth attainable, which was
generally about 5 feet, and a single sample was taken from the maximum
depth achieved at each point. The sampling grid was extended southward
and westward to the southern part of the Four Winds Shopping Center
parking lot (see Section 4.1.2 of this report). Samples were analyzed
for total hydrocarbons and BTEX using the OV-101 column.

During the last few days of the hydrocarbon survey, the USEPA representa-
tive at the site requested that another column be employed in an attempt
to better quantify individual BTEX constituents in the soil gas. Texaco

9
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Caribbean concurred with the request, and discussions were held with
chemists from Tracer and from the EPA oversight contractor to identify an
appropriate column. The Carbopak AT-1000 column, a much slower column
than the 0V-101, was selected.

During calibration of the system, it became apparent that the full-length
AT-1000 column was unsuitable for field use because of its excessive
retention time. The AT-1000 column required as much as an hour to
analyze one sample, as compared with about 5 minutes for the 0V-101.
After a few attempts, the column was cut to a length of 1.5 feet (from
its original 6-foot length), which shortened the run time to about 15
minutes, and was used to analyze a single sample taken from the vicinity
of the underground storage tanks (USTs) at the Tutu service station. The
column. proved capable of quantifying benzene at this location, but
toluene, ethyl benzene and xylene, if present, were still undeterminable
due to interference by other peaks on the chromatogram. Oue to the,
excessive run times required to obtain results that were little better
than those obtained with the Q0V-101, no further attempts were made to use
the AT-1000 column. The soil gas survey is intended as a preliminary
screening tool to define the approximate extent of any hydrocarbons
identified in the soil zone. The use of total hydrocarbon values is
adequate to perform that task. '

Although chlorinated compounds in significant quantities were considered
unlikely to have resulted from activities at the Tutu service station,
their presence in ground water is a matter of concern. GCL therefore
conducted a limited soil gas sampling program which was intended to
determine whether these compounds could have come from the Texaco
station. Sampling for 6 chlorinated hydrocarbons was performed at 9
points near the Tutu station and upgradient from the Tillett water well,
in which some of the compounds have been detected. Analyses were
performed using the electron capture detector. The soil gas sample
collection procedure was identical to that wused in sampling for
petroleum components.

10 Page Revised 1/25/88
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3.2 AUXILIARY HYDROGEOLOGIC STUDIES

During the soil gas survey, GCL also conducted limited investigations
into the local hydrogeologic setting in order to better define potential
flow paths of hydrocarbons in the subsurface. GCL hydrogeologists
measured static water level in wells close to the Tutu site, determined
major fracture orientations in nearby exposures of bedrock, and recorded
other topographic and geologic data relevant to potential migration
pathways.

11



4.0 RESULTS OF SOIL GAS SURVEY

4.1 PETROLEUM HYDROCARBONS ‘

The results of FID analyses for petroleum hydrocarbons for each soil gas
point ana]yzedvare presented in Table 4-1. Copies of all results, as
recorded and supplied by the on-site chemist, are included in Appendix A
of this report. Copies of'chromatograms annotated by the on-site chemist
will be made available, as required, in a supplement to this report.

Background concentrations were established based on analyses at three
points (Background 1, Background 2, and the Drift Point) located north
and northeast of the station. .These points were in areas considered
unlikely to be affected by any hydrocarbons which might have resulted
from activities at the station. Total hydrocarbon concentrations in
these locations ranged from <0.01 ug/1 to 0.9 ug/1. At the Drift Point,
repeat samples were taken daily by inserting separate soil gas probes
within an area of less than 100 square feet, to determine whether soil
gas values varied significantly over time. Daily samples taken at the
Drift Point varied between 0.1 and 0.9 ug/l, with the highest value
recorded at a depth of 4 feet, which was achieved on only one day. For
drift samples taken at depths of 2 to 2.5 feet, total hydrocarbon
concentrations varied from 0.1 to 0.4'ug/1, indicating temporal variation
by up to a factor of 4 in soil gas hydrocarbon values.

The soil gas survey identified three zones in which concentrations of

total hydrocarbons (excluding methane) were significantly in excess of

background concentrations. These were:

o the southwestern portion of the Tutu station sxte and the
adjacent roadways

o the southern part of the Four Winds Shopping Center parking lot
o adjacent to the Esso service station at the southern end of the
Four Winds parking lot

[t was not possible to verify with certainty whether these three zones in
fact represent portions of the same hydrocarbon plume, or whether they

12
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% TABLE 4-1
l CONCENTRATIONS OF PETROLEUM HYDROCARBONS IN SOIL GAS, TUTU AREA
I (All concentration values in micrograms per liter)
l ETHYL TOTAL HYDROCARBONS
LOCATION DEPTH DATE BENZENE  TOLUENE  BENZENE  XYLENES (WITHOUT CH4)
| Background 1 S 11/06/87 <0.01  <0.01 <0.02 <0.01 0.2
| I Background 2 4 11/06/87  <0.01 <0.01 <0.02 <0.01 <0.01
| A=} 5§  11/04/87 <230 <250 <280 <260 38,000
A=2 4.5 11/04/87 l ! <280 <260 110,000
I A-2 8.5 11/04/87 1 1 <280 <260 690, 000
A-2A 4.5 11/05/87  <0.01 <0.01 <0.01 <0.01 <0.01
A-2A 7 11/05/87 1 <13 <l4 <13 7,600
I A-3 5  11/05/87 1 <13 <14 <13 4,500
A-3.5 5  11/05/87 1 <13 <14 <13 3,600
A-4 4.5 11/05/87  <0.01 <0.01 <0.01 <0.01 <0.01
I A-4 5.5 11/05/87 ! . <0.3 <0.3 <0.3 68
8-1 5  11/04/87 I <510 <570 <530 610,000
B-2 5 11/04/87 I I <280 <260 280,000,
8-2 8.5 11/04/87 1 I <280 <260 220,000
l g8-3 5  11/04/87 ! I <280 <260 35,000
8-3 8  11/04/87 ! 1 4,000 <110 120,000
8-3.5 5  11/04/87 1 <26 <28 . <27 6,400
I B-4 5 11/04/87  <0.02 Q.02 <0.03 <0.03 <0.02
B-4-C 5 11/05/87  <g.01 <0.01 <0.01 <0.01 0.1
B-4~C 5 11/06/87  <0.01 <0.01 <0.02 <0.01 <0.01
I B-d=C 7 11/06/87  <0.01 <0.01 <0.02 <0.01 0.5
-1 5 11/05/87 I <130 <130 <130 130,000
-2 5§  11/05/87 ! <130 <140 <130 72,000
c-3 5  11/05/87 I <0.5 <0.5 . <0.5 1,000
I C-4 4  11/04/87  <0.09 <0.1 0.1 - «<0.1 <0.08
c-4 7 11/04/87  <0.9 <1 <l <l 1,700
0-1 4.5 11/05/87  <0.01 <0.01 <0.01' <0.01 : 8
I 0-2 2.5 11/05/87 t <0.5 <0.5 <0.5 1,000
0-3 S 11/05/87  <0.01 <0.01 <0.01 <0.01 <0.01
0-¢ 4 11/04/87  <0.09 0.5 <0.1 <0.1 4
I F-1 4.5 11/10/87  <0.02 <0.02 <0.03 <0.02 0.08
F-1 6§  11/10/87  <0.02 <0.02 <0.03 <0.02 <0.02
F-2 4.5 11/10/87  <0.02 <0.02 <0.03 <0.02 0.07
F-3 6.5 11/10/87  <0.02 <0.02 <0.03 <0.02 0.4
I F-d 6.5 11/10/87  <0.02 <0.02 <0.03 <0.02 0.2
I [ = {nterference with adjacent peaks
»
I : TEXC\TABLE4-1.PRN
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F-4
F-5
F-§
F-7
F-8
F-3
F-10
F-11
F-12
F-13
F-14
F-15
F=-16
F-17
F-18
F-18
F-20
F=21
F-22
T-1
T-1
T-2
T-2
T-3
T-5
T-6
T-7
1-7
T-3
T-10
T-11
T-12
T-13
T-14
T-1§

LOCATION

OEPTH

9.5
5.5
6
3.5

3.5

& N NVYNLMMO OO WM

o ~N
N .
“n

@ W N .
w

3.5
4.5
8.5
3.5

DATE

11/10/87
11/10/87
11/10/87
11/11/87
11/11/87
11/12/87
11/712/87
11712787
11/12/87
11/712/87
11/12/87
11/13/87
11/13/87
11/14/87
11/14/87
11/14/87
11/14/87
11/14/87
11/14/87
11/08/87
11/08/87
11/08/87
11/09/87
11/09/87
11/06/87
11/08/87
11/08/87
11/09/87
11/09/87

11/08/87

11/08/87
11/09/87
11/09/87
11/12/87
11712787

TABLE 4-1 (Continued)

BENZENE

<0.02
<0.02
<0.02
<0.02
<Q.02
<0.02

1

1
0.4
6.02

1
<0.02
<g.02
<0.02
<0.02

I
<0.02
<0.02
<0.02
<0.01
<0.02
<0.02
<0.02
<0.2
<0.01
<0.02
<0.02
<0.02
<0.02
<0.02
" <0.02
<0.02
<(0.02
<0.02
<0.02

I = {nterference with adjacent peaks

TOLUENE

<0.02
<0.02
<0.02
<3.03
<0.03
<0.02
<G
<0.5
<0.1
<0.02
<12
<0.02
<0.02
<0.03
0.097
<5
<0,03
<0.03
<0.03
<0.01
<0.02
<0.02
<0.02
<0.2
<0.01
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02

ETHYL
BENZENE

<Q.03
<0.03
<0.03
<0.43
<0.03
<0.03
<7
<0.§
<g.1
<0.03
<14
<4.03
<0.03
<0.03
<0.03
<§
<0.03
<0.03
<Q.03
<0.01
<0.02
<0.02
<0.02
<0.3
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<g.03
<0.03

XYLENES

<0.02
<0.02
<0.02
<0.03
<g.03
<0.02
<§
<g.5
<0.1
<0.02
<13
<0.03
<0.03
<0.03
<0.03
<6
<0.03
<0.03
<0.03
<0.01
<0,02
<0.02
<0.02
<0.3
<0.01
<0.02
<0,02
<0.02
<Q.02
<0,02
<0,02
<0,02
<0.02
<0.02
<0.02

TOTAL HYORCCARBONS
{WITHOUT CH4)

0.3
0.2
0.4
10

2

6

2,600

120
40

3.000
43
11
3
0.2

1.800
28

0.2
<0.01
<0.02
<0.02
<0.02

230

0.5
<0.02
<0.02

10

6.9

10

0.4

0.02

TEXC\TASLE4~1.WK1



TABLE 4-1 (Concluded)

ETHYL TOTAL HYOROCARBONS

LOCATION DEPTH DATE BENZSNE  TOLUENE  BENZENE  XYLENES (VITHOUT CH4)
1-15 5.5 11/13/87  «<0.062 <0.02 <0.03 <0.03 0.4
T-17 6 11/13/87  <0.02 <g.02 <0.03 <0.03 0.2
T-17 6§ 11/14/87  <0.02 <0.03 <0.03 <0.03 <0.02
7-18 5.5 11/13/87  <0.02 <0.02 <0.03 <0.03 0.4
1-19 6 11/13/87  <«0.02  <0.02  <0.03 <0.03 0.2
T7-19 10 11/13/87  «<0.02 <0.02 <0.03 <0.03 2
T-20 4.5 11/14/87  <0.02 <0.03 <0.03 <0.03 0.2
z-1 5 11/11/87 1 <7 <7 <? 4,000
z-2 3.5 11/11/87 ! <52 <S8 <54 28,000
Z-4 6§ 11/11/87 1 <25 <29 <26 12,000
2-5 ‘s 11/11/87 1 <§ <G <5 860
Drift 1 4 11/04/87  <0.02 <0.02  <0.03 <0.03 0.9
Orift 2 2.5 11/05/87  <0.01 <0.01 <0.01 <0.01 0.1
Orift 3 2 11/08/87  <0.01 <0.01 <0.02 <0.01 0.2
Drift 4 2 11/08/87  <0.01 <0.01 <0.01 <0.01 0.2
Drift 5 2.5 11/11/87  <0.02 <0.03 <0.03 <0.03 0.4
orift 6 2 11/12/87  <0.02 <0.02 <0.03 <0.02 0.4
orift 6 2 11/13/87  <0.02 <0.02 <0.03 <0.03 0.2
Orift 7 2 11/14/87  <0.02 <0.03 <0.03 <0.03 0.4

I = {nterference with adjacent peaks

TEXC\TASLE4-1.WK1



are entirely separate, because lithologic and hydrologic ;onditions in
the {ntervening area prevented adequate soil gas analysis (see Section
4.1.2).

4.1.1 Service Station Site

Soil gas hydrocarbon values measured on and immediately adjacent to the
Tutu service station site are shown in Figure 4-1. In cases where a hole
was sampled at two different depths, both concentration values are shown,
but the value from the greater depth was used in mapping the concentra-
tion contours. In all holes except B-2, the deeper point yielded the
higher value; in B-2 the values determined at 5 feet and 8.5 feet were
similar.

A zone of hydrocarbon concentrations significantly higher than background
levels is centered southwest of the underground storage tanks and extends
southward and westward beneath the highways adjacent. to the station.
property (Figure 4-2; Zone I, Figure 4-3). Elevated hydrocarbon con-
centrations were found consistently at depths of about 5 feet and at
depths of about 8 feet (maximum depth of probe penetration) in the
central part of this area; however, at some points along the station
boundaries (A-4, A-2A, C-4) hydrocarbon concentrations appear to .increase
significantly with depth between 4 feet and 8 feet.

There was no evidence of significant hydrocarbon presence along the

" northern and eastern boundaries of the station site. The value of 1,700

ug/1 recorded in hole C-4 near the north boundary of the station is
probably a result of hydrocarbon vapors migrating from the adjacent oil
separator pit. Movement of hydrocarbons east of the station area may be
inhibited by the steep southwestward topographic and water table gra-
dients.

4.1.2 Other Areas With Hydrocarbon Concentration Above

Background Levels
An attempt was made to trace the zone of elevated hydrocarbon concentra-
tions to the south across Highway 38 from the Tutu station. However, no

16 Page Revised 1/25/88
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values of hydrocarbons in excess of background levels were detectaed in
the area between the Tillett well and the north boundary of the Tillett
property at Highway 38, except at points under the sidewalk and under a
traffic island (points T-3 and T-7, Figure 4-2). Topographically, the
northern part of the Tillett property, southeast of the retaining wall
shown in Figure 2-2, is 10 to 15 feet higher than the land surface at the
service station, .and it was not possible to achieve depths greater than
about 5 feet in placing the soil gas probes because of the presence of
bedrock at that depth. \ Ground water is at a depth of about 25 to 30
feet beneath the Tillett property, and thus is 20 feet or more below the
greatest depth of probe penetration. Therefore, the possible presence of
petroleum hydrocarbons at depths too great to be sampled beneath the
Tillett property could not be deteminedﬁ

South of the Tillett well, detectable concentrations of hydrocarbons were
found in the southern part of the Four Winds Shopping Center parking lot,
near the Esso station and locally along the east side of Highway 38
(Zones Il and I11, Figure 4-3). Although most of the constituents
identified appear to be petroleum components, there was some admixture of
other compounds (up to about 5 ug/1 as benzene in some holes) which
appear to have a different origin. (Since significant concentrations of
halogenated compounds were found in holes near this area, it is possible
that the unidentified constituents identified by the FID represent some
of the halogenated compound-sﬁ

It was possible to identify and map Zones II and IIl southwestward to and
beyond the Esso service station at the south end of the Four Winds
parking lot, even though bedrock in much of the area prevented probe
penetration to depths greater than about 5 feet (Figure 4-3). South and
west of the Esso station, increased soil gas hydrocarbon concentrations
were found, relative to those which were found immediately north of the
station. The soil gas survey was terminated at this location, because of

20 '-\
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the presence of increased hydrocarbon concentrations probably attribut-
able to a different source. Tracing of any soil gas plume not potential-
1y attributable to the Texaco station was outside the scope of the work
plan.

4.2 CHLORINATED HYDROCARBONS

Because chlorinated hydrocarbons have been identified in water samples
from the Tillett well and other wells in the Tutu area, a limited number
of soil gas points were sampled and analyzed for chlorinated compounds.
These points were located in the vicinity of the Tillett well, on and
adjacent to the Texaco service station, and near the LAGA building
(Figure 4-4). Samples were analyzed for:

o methylene chloride (dichloromethane)
e chloroform (trichloromethane)
o trichloroethane (TCA)
e carbon tetrachloride (tetrachloromethane)
e trichloroethylene (TCE)
o tetrachloroethylene (PCE)

Results of the chlorinated hydrocarbon analyses are listed in Table 4-2.
No significant concentration of any chlorinated -compound was identified
in hole H-9, located on the Texaco station, in the center of the known
petroleum hydrocarbon plume. Methylene chloride (6 ug/1) was identified
in soil gas beneath the property north of the Texaco service station,
and TCA was identified at several locations, with the largest value (10
ug/1) being recorded in hole H-6, south of the Tillett well.

PCE was detected in all nine of the holes sampled for chlorinated com-
pounds. The lowest PCE concentration (0.02 ug/1) was found at the Texaco
station; the highest (170 ug/1) was found adjacent to the loading dock at
the LAGA building. PCE was also identified at points near the Tillett
well, although benzene and toluene, known to exist in the well water, had

21




" FOUR
WINDS
SHOPPING

CENTER

PARKING

PARKING

WELL ®

WELL ©

RAMSAY
MOTCRS

HIGHKAY 38

PARKING

£5S0
SERVICE STATION
AND AUTQ REPAIR

=2 AUTQ REPAIR

ffi;ARLGES

Ho7 @
Hel 170
[ ]
1'0
FIRE
STATION

-2~ RETAINING WALL

VETERINARY
CLINIE  qyerr
GARDENS |
AND <
SMALL \
SWOPS | e
© TILLETT WELL \
H-5 x
Rris l ! a L
l ‘ \ 0 100"
. M
e CPAINT STORE \ SCALE

(SMALL BUSINESSES AND
HOUSING IN THIS

AREA NOT SHOWN)

VITELCO
(TELEPHONE H=1 SAMPLE PQINT SHOWING
COMPANY) O:S IDENTIFICATION NUMBER AND PCE

CONCENTRATION IN MICROGRAMS
PER LITER

' FIGURE 4-4




TABLE 4-2

CONCENTRATIONS OF CHLORINATED HYDROCARBONS IN SOIL GAS, TUTU AREA

(All concentration values in micrograms per liter)

METHYLENE CARBON -
SAMPLE OEPTH DATE CHLORIDE CHLOROFORM  TCA  TETRACHLORIDE TCE PCE
H-1 3 11/17/87 <0.9 <0.008 8.02 <@.000S <0.004 1
R-2 3.5 11/17/87 <0.3 <0.006 0.05 <0.0005 0.5 42
H=3 4 11/17/87 . <0.09 <0.0006 <0.0002 <0.0000S <0.0004 0.4
K4 3.5 11/17/87 <0.09 <0.0006  0.00S <Q.00005 <0.0004 0.8
H=5 4 11/17/87 <0.2 <0.001 <0.0004 <0.0001 0.05 5
H~6 4.5 11/17/87 <30 <0.2 10 <Q.02 <0.1 16
H=7 H 11/17/87 <0.3 . <0.006 0.04 <0.0005 0.5 170
H-8 5 11/17/87 6 <0.006  <0.002 <0.0005 0.3 1

H=3 5.5 11/17/87 <0.09 <0.0006 <0.0002 <G.0000S <0.0004 0.02

TEXC\TABLE4-2.PRN
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not been detectable at the same points. The greater volatility of the
chlorinated compounds relative to the petroleum components explains the
comparative ease with which they can be traced in soﬂ gas, assuming both
are present in ground water.

No attempt was ‘made to delineate the boundaries of any chlorinated
hydrocarbon plume, which is likely to be( %\Mens1ve PCE has been
found in water from a Virgin Islands Housing Authority well approximately
800 feet northeast of the LAGA buﬂdmg, as well as in the Tillett well
and one of the Four Winds water wells (Geraghty and Miller, 1983, p. 74;
C. Dolan, EPA Region II, written communication). A possible source of
the PCE is the LAGA building, presently used as a public schools office
and service facility. The LAGA building formerly housed a cloth factory,
closed about 1981, in which tetrachloroethylene (alsoc known as perchloro-
ethylene, or "perk") is reported to have been used extensive]yf Unsub-
stantiated verbal reports of local residents indicate that the "perk” may
have been disposed of to the ground surface near the building.
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5.0 PROBABLE MIGRATION PATHWAYS

5.1 GROUND-WATER DATA

The water table in the upper Turpentine Run basin is generally within 30
feet or less of the ground surface, and is influenced by the local
topography.

During November 1987 the static water levels were measured by GCL in the
Tillett well and the eastern Four Winds well. The western Four Winds
well was not measurable because it lacked an adequate port for insertion
of the water level probe. Water levels were 23.2 feet below top of
casing in the Tillett well, and 14.0 feet below top of casing in the
eastern Four Winds well. Top of casing at the Tillett well is about 1
foot above the ground surface, while that of the Four Winds well is even

" with the ground surface. Taking into account the difference in well head

elevations (approximately 28 feet, as measured by tape and Brunton
compass), this indicates a difference of about 19 feet in water-table
e]evafions at the two wells, and a water-table gradient of about 0.076,
if the Four Winds well is assumed to be directly downgradient from the
Tillett well. The gradient along the valley axis may be less than this
figure, whereas that on the eastern slope may be greater. It is not
known whether the Tillett and Four Winds wells intersect the same
fracture zone, or zones which are hydraulically connected.

5.2 BEDROCK FRACTURE SYSTEMS

Most ground water in the upper Turpentine Run basin is contained within
fracture systems of the Louisenhoj bedrock. Only minimal flow is
expected in the matrix of this fine-grained volcanic unit. Observations
of the soil profile, where it is exposed in road cuts and construction

~ excavations, indicated that the zone of significant weathering extends to

only about 6 feet below the surface in most areas, with fractured bedrock
below that level. These observations were confirmed by the difficulty
encountered in driving soil gas probes deeper than about 5 or 6 feet in
most of the study area. Consequently, the direction of local ground-
water flow will be strongly influenced by the orientation of the bedrock
fracture systems through which the water is moving.

| 25 Page Revised 1/25/88



N

Bedrock fracture orientations are not consistent throughout the upper
Turpentine Run basin. Orientations measured on outcrops exposed west of
the Four Winds Shopping center (west side of valley) and east of the
Seventh-Day Adventist Church and School (2ast side of valley) are shown
schematically in Figure 5-1. There are major fracture systems striking
north-northeast on both sides of the valley; however, those on the west
side of the valley dip to the southeast, while these on the east side dip
to the northwest. Consequently, these two systems differ by about €0° in
actual fracture orientation. It is not known whether there is an abrupt
transition along a defined boundary between these two systems at some
point within the valley, or whether the orientation of the fractures
rotates gradually from one position to the other as one moves across the
valley. '
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6.0 CONCLUSIONS

The soil gas survey conducted by Texaco Caribbean, Inc., and GCL in the
Tutu area of St. Thomas identified a zone of elevated petroleum hydrocar-
bon values in the subsurface on the southwestern part of the Texaco Tutu
service station site (Zone I). The very high soil gas hydrocarbon values
in this area (up to 690,000 ug/1) indicate the probability that hydrocar-.
bons have migrated through the unsaturated soil zone, leaving large
residual concentrations. The source of the hydrocarbons appears to be
the USTs at the Texaco station.

Elevated hydrocarbon values were traced southward to the south side of
Highway 38 and westward to the center of Highway 384. Points located on
the west side of Highway 384 indicate no significant hydrocarbon presence
in that area. Due to elevated bedrock and greater depth to water (25 to
30 feet), it was not possible to determine the extent of petroleum
hydrocarbon presence in the vicinity of the Tillett well, in which the
presence of benzene and toluene has been reported in ground water. The
same constraints limited complete mapping of the hydrocarbon plume on the
south side of Highway 38 across from the Texaco service station.

Moderately elevated concentrations of hydrocarbons were found in soil gas
beneath the southern part of the Four Winds Shopping Center parking lot
(Zone II) and adjacent to the Esso station (Zone III),. 300 to 800 feet
downgradient from the Texaco station. Ehe hydrocarbons encountered in
soil gas in this zone are probably dertved by volatilization from a plume
of hydrocarbons moving with the ground water in the upper Turpentine Run
aquiferj However, based on the soil gas data, it was not possible to
determine with certainty whether Zones I, II and IIl are discontinuous or
whether they in fact represent parts of a single plume. It is not
possible to delineate such a plume by soil gas methods beneath the
bedrock high which underlies the Tillett property. Other direct methods
of sampling ground water and vadoze zone will be required to define the
relationship between the two areas of elevated soil gas concentrations.
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Elevated levels of PCE were found in much of the study area, and other
chlorinated hydrocarbohs were found in some locations. The source of
these compounds appears to be northeast of the Texaco service station,
and is possibly the LAGA building, where PCE is known to have been used
extensively in the past.
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APPENDIX A

TRACER RESEARCH CORPORATION REPORT OF
ANALYTICAL RESULTS



£DSCIENCE COHSULTANTS/TEXACO/TUTYU, VIRGIN ISLANDS

3 S le U-pth Date

Banzene
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Ethy)
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ug/ 1>

Total
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=6-Fil S 11704
Z6-HZ 4.5° 11704
6-[2 8.5° 11704

6-A2A 4.5° 11705
L6~AZA ¢ 11708
26-[3 € 11/08

6-A3.5 S' 11/08
.6-A4 4.5" 11/08
26-A4 8.5 11/05

G-B1 & 11704
6-B82 S 11/04
6-B2 8.5 11,04
6-83 S* 1i/04
6-B3 B8* 11/04
5-83.5 S* 11/08
6-B S* 11704
6-B84C £* 11/05
6-84C S°  131/08
5-B4C ' 11/06
G-BG1 S 1108
6-BG2 4*  1i/0&
6-Ci S' 11708
6-C2 & 11/05
&-C3 &* 1ir0s8
G- 4 4 11/04
6-C4 C1/04
6-01 4.5* 11,085
6-012 2.5 11/08
h-03 £ 11/05
5-Di 4 11704

5F-- 1 4.%* 11/10
5f 11 €* 11710
>F-02 4.S* 11-10

F-03 £.5' 11/10
>F -4 €.5° 11/10

vtaticns:

interference with adjacent peaks

1] rot. analycsed

<230
1

1
1
I

<0.02
<0.01
<0.01

<0.01
<0.01
<0.01

1
1
1

<D.09
<0.9
<0.01

<0.01
<0.0%9

<0.02
<0.02
<0.02

<0.02
<0.02

<0.02
<0.01
<0.01

<0.01
<0.0}
<0.01
<130
<130
<0.5

<0. 1

<0 (U} }

| <0.5

<0.01
0.5

<0.02
<0, 02
<.02

<0.02
<0.02

<0. 03
<0.03
<0.03

<0.03
<0.03

<13
<0.01
<0.3

<530
<2€0
<2€0

<260
<110
<27

<0.03
<0.01
<0.01

<0.01
<0.01
<0.01

€30, 00O

<0.01
7, €00
4, €00

3,600
<0.01
€6

€10, 000
280, 000
220,000

as, 000
120, 000
6, 400

<0.02
0.1
<0.01

0.5
0.2
<u.01

130, 000
7z, 000
1,000

<0, 09
1,700
)

1,000
<0, 01
<4

Arelyzed by M. Krotenberg

Checked by M. Krotoarberyg
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Ethyl Total
Esnzena Tolusre Banzene FrHulenes: Hydroc.w/a CH4
Ozpth Date  Cugsld Caarsl)d Cugs 1D Cugs/1)d Cug/ 1

A e s - e e B - T S " S > " g T ot o o o P - -

F-04 9.5 11/10 <0.02 <0.02 <0.03 <0.02 0.3
BF-05  §.5° 11710 <0.02 <0.02 <0.03 <0.02 0.2

F-G&. €& 11710 <0.02 <0.02 <G.03 <0.02 0.4

F-07 3.5 11411 <0.02 <0.03 <0.03 <0.03 10

£F -3 E&* 11711 <o.0Z <0.0% <0.063 <0.03 2

GF -G 2 1112 <002 <D. 02 <0.03 <0.02 6

GF-10 5.5 11/12 1 <6 <? <6 2, €00

5F-11 a 11712 1 <0.5 <0.S <0.S 120

5F-12  3.S* 11/12 C.4 <0.1 <o.1 <o, a0

“F-13 S.S° 11712 0.02 <0.02 <0.03 <0.02 ?

SF=-14 @ 1z 1 <12 <14 <13 3, 000

5F-15 2.5 11/13 <0.02 <0.02 <0.03 <0.03 43

F-16 €° 11713 <0.02 <0.0z <0.03 <0.03 11

SE-17 S 11/14  <0.02 <0.03 <0.03 <0.03 33

5F-18 3.5 11,414 <0.02 0.07 <0.03 <003 0.2

5F-319. & 11714 1 <5 <6 <6 1, €00 T
3F =20 € 11/14 <002 <0.03 <0.03 <0.03 26

5F =21 € 1i/s14 0,02 <D.03 <0.03 <.03- 1

SF-22 6° 11714 <0,02 - <0.03 <0.03 <0.03 0.2

3T-01 S' 11709 <0.01 <0.01 <0.01 <0.01 <0.01

. T-01 7' 11709 <0.02 <0.02 <0.02 <0.02 <0.02

3T-02 S 11/09  <0.02 <0.02 <0.02 <0.02 <0.02

3T-02 2 11/09 <0.02 <0.02 <0.02 <0.02 <0.02

31-03 4 131/09  <0.2 <0.2 <0.3 <0.3 230.

T-05 4 11/06 <0.01 <0.01 <0.02 <0.01 0.6

T-0&  2.5° 11/09 <0.02 <0.02 <0.02 <0.02 <0.02

T-07 S* 11/09%  <0.02 <G.02 <0.02 <0.02 <0.0z

1-07 5.5° 11709  <0.02 <0.02 <G.02 <0.02 - 10 .
T-06 2* 11/09 <0.02 <0.02 <0.02 <0.02 0.9

T-10 3* 11/09 <0.02 <0.02 <0.02 <0.02 10

T-11 5* 11/09 <0.02 <0.02 <0.02 <0.02 a

T~12 3.S* 11/09 <0.02 <0.02 '<0.02 <0.02 0.4

T-13  4.5* 11/09 <0.02 <0.02 <0.02 <0.02 s

T-14  §.,S° 11712 <0.02 <0.02 <0.03  <0.02 2

T-15 3.5° 11/12 <0.02 <0.02 <0.03 <0.02 0.02

tations: finalyzed by 1. Krotarberg
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GEOSCIENCE CONSULTANTS/TEXARCO/TUTU, VIRGIN ISLANDS _ Tracer Research Corporation
Ethyl Total o
Bornzene Toluene Benzene Kylenes Hydroc.w/o CH4

Sanple Depth Date Cug/)) Cug/1) ug/1> Cugs1) Cuga’/l)
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SGT-16 5.%° 11/13 <0.02 <0.02 <0.03 <0.03 0.4
S6T-17 &' 11/13  <0.02 <0.02 <0.03 <0.03 0.2 ’
S6T-17 €' 11/14  <0,02 <0.03 <0.03 <0.03 <0.02

SGT-18  S.S° 11713  <0.02 <0.02 <0.03 <0.03 0.4

S6T-19 €' 11713  <0.02 <0.02 <0.03 <0.03 0.2

S3T-19 10° 11713 <0.02 <0.02 <0.03 <0.03

€6T-20 4.5° 11/14  <0.02 <0.03 <0.03 <0.03 0.2

SGZ-01 s 11711 1 <? <? <? 4, 000

SGZ-0 3.5° 11/11 1 <52 <s8 <54 28, 000

Z62-04 €' 11/11 i <26 <29 <26 12,000

€32-058 S 11711 1 <5 <€ <S EEQ

Orift 1 4° 11,04 <0.02 <0.02 <0.03 <0.03 0.9

D-ift 2 2.5 11,05  <0.D01 <0. 01 <0.01 <0.01 0.1

Orift 3 2' 11706 0.0l <0.01 <0.02 <0.01 0.2

Drift 4 2° 117,09 <0.0t <0.01 <0.01 <. 01 0.2

Drift S 2.S° 11/11  <0.02 <0.03 <0.03 <0.03 0.4

Drift 6 2' 11712  <o0.02 <0.02 <0.03 <0.02 0.4

Drift 6 2° 1113 <0.02 <0.02 <0.03 <0.03 0.2

Drift 7 2° 11714 <0.02 <0.03 <0.03 <0.03 0.4

Notationsl Analyzed by N, Krotentierg

irnterfererce uith adjacent pesks
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Ch2C12 CHC13 TCA cCi4q TCE PCE
Canple Depth Date <Cug/l) fug/li (ug/1)> (uq/l) (ug’/ 1) Cuas1)d
SGH-U1 ot 11717 <0.9 <0.006 0.02 <0.0005 <0.004 1
SEH-02 3.5° 11/71? <0.9 <0.005 0.05 <0. 0D00S a.s 42 ’
SGH-03 <4 11/17 <3,09 <0.0006  <0.0002 <0.00005 <0.0004 0.4
SEH--04 3.5 11/1? <0.03 <0.000¢ Q.00S5 <0.00005 <0.0004 o.e
SaRH-05 “°* 11717 <0.2 <0.001 <0.0004 <0.0001 0.05 3
~SGH- 06 4.5°* 11/17? <30 0.2 10 <Q.02 <0.1 1€
SEH-0O? LA B V4 I <0.9 <0.006 ° 0.04 <0. 0005 0.€ 170
ZGH-06 S 11/1? () <0, 006 <0. 002 <0.0005 0.3 1

SGH-U9 9.5 11717 <0.09 <0.0006 <0.0002 <0.00005 <O.0004 0.0z

Hutatlonst Arnalyzed by 1. Krotenberg
interference uwith adjacent peaks
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APPENDIX B

FIELD SYSTEM QUALITY ASSURANCE AUDIT
OF OPERATIONAL PROCEDURES

R Il = BN BN a B B B BN BN B B D BE B EE B BN



-GCL

FIELD SYSTEM AUDIT OF
OPERATIONAL PROCEDURES, SOIL GAS INVESTIGATION
AT TEXACO TUTU SERYICE STATION,
TUTU, ST. THOMAS, U.S. VIRGIN ISLANDS

Introduction

On November 6, 1987, a Field Systém Audit of the work being conducted by
Geoscience Consultants, Ltd. (GCL) and Tracer Research Corporation (TRC)
at the Tutu service station of Texaco Caribbean, Inc., on the island of
St. Thomas, was performed by the GCL Quality Assurance (QA) Officer,
Randall T. Hicks. The Field System Audit was conducted on the third day
of soil gas sampling and analysis conducted by GCL and TRC at the Tutu
site. Observations, recommendations, and corrective actions performed
during the Field System Audit are described in this report.

Project History and Procedures

Texaco Caribbean, Inc. has contracted with GCL to conduct a soil gas
investigation at the Tutu site in St. Thomas, U.S. Virgin Islands. The
Tutu survey is designed to determine the levels of hydrocarbons which are
found in soil gas from the areas surrounding underground storage tanks at
the facility, to determine if a release has occurred from the tanks, and

to assist in the definition. of any soil or ground water contamination
plumes.

Soil gas hydrocarbon values are determined by inserting a steel probe
into the soil, withdrawing soil gas by use of a vacuum pump, and analyz-
ing the gas for hydrocarbons using an on-site gas chromatograph (GC).
Detailed descriptions for sampling and analytical procedures are in

GCL’s Work Plan and Quality Assurance Project Plan for the Tutu site
(October 1987).
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Field sampling and analytical procedures commenced at the Tutu site on
November 3, 1987.

Purpgse of Field System Audit

The Field System Audit was conducted to verify that procedures described
in the Work Plan (WP) and Quali;y Assurance Project Plan (QAPP) were
being adhered to in the field at the Tutu site, to determine whether any
procedures required modification based on experience in the field, and to
recommend any other procedural changes in field activities that might be
necessary or desirable to improve the final work product.

Field Observations

No major technical problems were found with the work performed at the
Tutu site. It was determined that significant difficulty exists using

the current column and detector (OV-101 Column, Flame Ionization Detec-

tor) in the GC, as called for in the approved Work Plan and QAPP, to
quantify benzene and toluene in soil gas. This could be the result of -
one of two situations:

« Benzene and toluene have selectively been flushed or bio-
degraded in the vadose 2one, even in areas with significant
total hydrocarbons as detected by the FID.

e Benzene and toluene are obscured by interference peak(s) and
tgerefore not quantifiable with the presently used column in
the GC.

In order to resolve this problem and to quantify the presence or absence
of benzene and toluene in soil gas it was recommended, based on discus-
sions between GCL, TRC, EPA and CDM-FPC (J. Appel - GCL; A.A. Gutierrez
- GCL; Dan Evans - TRC; John Mihalich - CDM-FPC; Jim Ockalini-
COM - Boston), that a Carbopak 1000 column that will have a much longer
retention time and allow a clean determination of the presence or
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absence of benzene and toluene be used at the Tutu site. It was agreed
by all concerned that if this procedure failed to identi?y and quantify
benzene and toluene, these constituents would be considered absent in
sail gas. It must be noted, however, that this can be the case even.
though these constituents may be present in ground water, due to the
biodegradation and flushing of the vadose zone and restriction of ground
water to fractured bedrock. Furthermore it must be noted that, although
the individual constituents have not been detected, the plume mapping
using total hydrocarbons and detectable halocarbons on the electron
capture detector (ECD) has been extremely successful over the majority of
the site.

The principal technical problems were not encountered with the site work,
but instead, with the site Work Plan and QAPP. Portions of the plans are
not appropriate for actual site conditions. Other portions of the plans
do not significantly add to accomplishing the goals of the project or
were not being done routinely by TRC, and we recommended deletion of
these practices from the QAPP and Work Plan. These recommended changes
are summarized in Table 1.

Conclusions and Recommendations

The Field System Audit indicated that not all the procedures described in
the WP and QAPP are fcllowed exactly as planned previously due to site-
specific conditions. The reasons for these discrepancies are valid and
summarized in Table 1. Since the proposed changes to the Work Plan and
QAPP tend to improve the quality and/or speed at which data can be
collected during the project, it is recommended that the revised proce-
dures, presently in use, be continued during further sampling and
analysis and be incorporated into the work Plan and QAPP for the Tutu
site. ’
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GCL is confident that the procedural revisions to the QAPP described in
this report will result in improved data_quality and a better final work
product.
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TABLE 1

RECOMMENDATIONS FOR CHANGES TO WORK PLAN AND QAPP :

RECCMMENECED CHAN

Remove Russ Erbes from TRC.

Do not empioy P!D Detectors in the
Gas Chromatograph to conform with

actual practice.

Utilize a Carbopack 1000 column on

selected samples.

Reference to NBS Standards should

be deleted.

The purpose of the control peint
should be stated in more detail.

Indicate that °preliminary®
evaluation of data is conducted in
the fieid.

Utilize a "one-point® Calibration
tor the GC, not a three point
calibration as described. Justify
the adequacy of this calibration
which is presently being used in
the field. :

The text addressing sample spiits
should be re-written for clarity.

Appendix A should be retitled to
read Tracer Research Corporation
Methods of Operation for Soil Gas
Anatyses Using TRC's Mabile
Laboratory and Probe Driver.

Appendix B should be modified

throughout to reflect Actual Site
Procedures.

Delete references to a second

sample for each point 10 conform to

actual practice.

*Observations® should be made by
GCL\.. staff not TRC.

\

JUSTIFICATION FOR THE CHANGE

Schieyer and Hicks will serve adequatety for
TRC.

High humidity coupled with high leveis of

hydrocarbons will resuft in aperational problems '

(clouding the window).

BTEX concentrations were not determined with
existing columns.

Standards are prepared by Chem Services, Inc
pursuant to procedures outiined in Appendix B,

B. S

it was unclear to field personnel. The control
point is utilized to test for varabifity in
analysis due to factors not related to any
contamination (e.g.. weather conditions, smog,
etc.)

Any statistical tests, detailed mapping and
correjation of soil gas data with other hydro-
geclogic features will be conducted after ail
data are assembied into a logical format.

The one-point caiibration is appropriate for

. soil gas surveys.

Only gne sample is taken from each point. After

10 samples, a seiected point is repeated,
sampled and analyzed,

The title may suggest that the methods dis-
cussed will be used at Tutu. Most of the
specific methods were modified to suit thig
remote location,

* Although this couid not be fully anticipated,

site conditions dictated special methods not
described in the appendix {e.g., driving probes
by hand, refrigeration of the standards).

it is not done and is not necessary.

GCL staff is in a better position and it is
GCLl's responsibility 10 describe the site
conditions for each sample point.
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RECCMMENCED CHAN

Cbtain QA data on Chem Services inc
standards,

Qilute fleid standards should be
refrigerated,

The water used to prepare the
standard should be analyzed daily,

Primary standards may be kept at
the site to conform with actual
practica.

The syringe blank procedure shouid
reflect fieid practice.

System blanks may be run daily to
conform with actual practice,

Syringes and ather equipment may be
baked for 1/2 hour at 80°C rather
than overnight at 70° to conform

with actual practice,

note: (Q) = QAPP
- (WP) = Work Plan

(

TABLE 1 (CONTINUED)

JUSTIFICATION FOR THE CHANGE

No data are provided,

Ouring field work variation of the standard was
significant when not refrigerated,

Distilled water from grocery stores has been
found to contain hydrocarbons or halocarbons at
other locations.

No technicai réason for keeping such standards
off site was presented by site personnel.

Field method is equivalent. A 10 mi syringe is
filed with Nitrogen 2, Then a *micro’ syringe

is used to obtain a sample from the 1st syringe,
the smaller sample is anatyzed.

System blanks after every 10 samples is exces-
sive and not necessary to assume Quality of
analytical resuits,

The level of *Cleaning® is sufficient.
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' A.
ll B.
| .
II D.
Il II.

b)

a) Design Services
OH Mark Up

Mobilize (Three Days)
Trailer $1,300 mo.x3mo.
Response Manager 55x8x3
Field Clerk 29x8%x3
Electrician 33x8x3
(2) Cleanup Tech. 23x8x3x2
Travel :
Rental Car
Subsistence

c)

d)

e)

I. EXTRAMURAL COSTS

ERCS Contractor Costs

Deeper Well Installation
Subcontractor (Three Wells)
OH Markup

Tie-In To House Piping (Three Days)

Response Manager 55x8x3
Field Clerk 29x8x3
(2) Cleanup Tech. 23x8x3
Material

Demobilize

Subtotal, Extramural Direct Costs

Contingency 30% (Include Other

Allocable Costs Factor of 15%)

Subtotal, Mitigation Cost

TAT Costs

1046 hrs x 65/hr

Subtotal, Extramural Direct Costs

Contingency 15% of Above Costs

Total, Extramural Costs

Intramural Costs

{

Alt #3. INSTALL DEEPER WELLS WITHIN THE CONTAMINATED AREA

$ 20,000

2,000

$ 22,000

$ 3,990
1,320
692

792
1,104
2,500
3,000
72,000

$ 85,402

$ 30,000

3,000

$ 33,000

$ 1,320
' 696
792

200

$ 3,308

$ 5,600

$ 148,310

$ 44,493

$ 192,803

68,000

39,120

$
$ 260,803
$
$

299,923



Intramural Direct Costs
(720+72 hours) x 30

Intramural Indirect Costs
720 hours x 68

Total, Intramural Costs

Total Removal Ceiling Estimate

(

8AY

$ 26,730
$ 48,600
$ 75,330
$ 375,253
$ 375,000



Alt #4.

INSTALL A NEW WELL BEYOND THE AREA
OF CONTAMINATION

EXTRAMURAL COSTS

A.

ERCS Contractor Costs

a)

b)

c)

d)

e)

f)

Design Services (Including Right
of Ways)
OHM Mark Up

Mobilize (Three Days)
Trailer $1,300 mo.x3mo.

Response Manager 55x8%3
Field Clerk 29x8x3
Electrician 33x8x3.
(2) Cleanup Tech. 23x8x3x2
Travel

Rental Car

Subsistence

Well Installation (Subcontract)
OHM Mark Up

Extend Piping To Affected
Homes (10,000 Feet) (50 Days)

Response Manager 55x8x50
Field Clerk 29x8x50
Subcontractor

OHM Mark Up
Tie In To House Piping (Three Days)
Response Manager 55x8x%3
Field Clerk 29x8x3
(2) Cleanup Tech. 23x8x%3
Material
Demobilize

Subtotal, Extramural Direct Cost

Contingency 30% (Include Other
Allocable Costs Factor of 15%)

Subtotal, Mitigation Cost

TAT Costs (720 Hours)

Subtotal, Extramural Direct Costs
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$ 22,000
$ 11,600
$ 80,000
$ 8,000
$121,600

$ 1,320
692

792

200
3,308

$ 5,600

$278,202

$ 83,460
$361,662
$ 46,800

$408,462



D. Contingency 15% of Above Costs
Total, Extramural Costs
II. Intramural Costs

Intramural Direct Costs
(720 + 72 hours) x 30/hr

Intramural Indirect Costs
Total, Intramural Costs

Total, Removal Ceiling Estimate

{

$ 61,269

$469,731

$ 26,730
$ 48,600
$ 75,330

$545,061



Alt #5. WHOLE HOUSE REVERSE OSMOSIS

I. EXTRAMURAL COSTS

A.

ERCS Contractor Costs

a)

b)

c)

Installation

3 R.O0. units complete at $10,000
each

R.O0. Technician 7 days at $1,000
day

Air Far Midwest-St. Thomas and
return

OHM Markup

Electrician $33x8x7
Response Manager 55x8x
Field Clerk 29x8x7
Materials ™

Travel

Rental Cars (2)

Subsistence 3 persons x 7 days $200

Subtotal Extramural Direct Costs

Maintenance (1 year)

8 Units at three days/visit x $100

Materials

12 Prefilters at 10 each
Disposal Costs 2 family homes
+ 1 apartment complex

5,700 gpd x 365 day/year/55 gallon

drum
37,832 S55-gallon drums at $1,000/
drum

OHM Surcharge 10%-

Contingency 30% (Include Other
Allocable Cost Factors of 15%)

Subtotal Mitigation Costs

TAT Costs 60 hours x $65/hr.

Subtotal Extramural Direct Costs

Contingency 15% of Above Costs

Total Extramural Costs

$
$
$
$
$
$
$
$
$
$
$
$

»n N
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$
$

24,000
2,400
120

37,832,000

378,320



II. Intramural Costs

Intramural Direct Costs
(60 hours + 6 hours) x $30/hr.

Intramural Indirect Costs 60 x 68

Total, Intramural Costs

Total Ceiling Estimate

SAY

$ 1,980
$ 4,048
S 6,028

$ 38,236,840

$ 38,000,000



Alt #6.

I.

CONSTRUCT A WATER TREATMENT PLANT
EXTRAMURAL COSTS

A. ERCS Contractor Costs

a) Design Services
OHM Mark Up
b) Mobilize (Three Days)
‘Trailer $1,300 mo.x3mo.
Response Manager 55x8x%x3
Field Clerk : . 29x8x%3
Electrician , 33x8x3
(2) Cleanup Tech. 23x8x3x2
Travel .
Rental Car
Subsistence
c) Construct Foundation (Ten Days)
Response Manager 55x8x10
Field Clerk 29x8x10
Subcontractor
OHM Mark Up
d) Install Treatment Plant (10 days)
Response Manager 55x8x10
Field Clerk ' 29x8x10
Subcontractor
OHM Mark Up

Treatment Plant

e) Extend Piping From Plant To Affected
- Homes Area (Based On) Installation

Of 1,000 feet of 4" Dip) (Fifteen Days

Response Manager 55x8x15

Field Clerk 29x8x15

Subcontractor

OHM Mark Up

£) Tie In To House Piping (Three Days)

‘Response Manager 55x8x%3

Field Clerk 29x8x3

(2) Cleanup Tech. 23x8x%3

Material

g) Demobilize

Subtotal, Extramural Direct Costs
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30,000
3,000
33,000

3,900
1,320
692
792
1,104
2,500

3,000
12,000
85,402

4,400
2,320
15,000
1,500
23,220

4,400
2,320
20,000
2,000
15,000
43,720

6,600
3,480
20,000

2,000

32,080

1,320
696
792
200

3,308

5,600

224,830



(

D.

II.

Contingency 30% (Include Other
Allocable Costs Factor of 15%)

Subtotal, Mitigation Cost
TAT Costs (45 Days)

Subtotal, Extramural Direct Costs

COntingencylls% of Above Costs

Total, Extramural Costs
Intramural Costs

Intramural Direct Costs
(360 + 36 hours)

Intramural Indirect Costs
Total, Intramural Costs
Total, Removal Ceiling Estimate

SAY
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67,449
292,279
23,400
315,679
47,351

363,030

11,880
24,448
36,360
399,390

400,000



Alt #7.

I.

CONSTRUCT A REVERSE OSMOSIS CENTRAL PLANT

EXTRAMURAL COSTS

A.

a)

b)

<)

d)

)

g)

ERCS Contractor Costs

Design Services $
OHM Mark Up
$
Mobilize (Three Days)
Trailer $1,300 mo.x3mo. $
Response Manager 55x8x%x3 $
Field Clerk 29x8x3 $
Electrician 33x8x3 $
(2) Cleanup Tech. 23x8x3x2 S
Travel $
Rental Car $
Subsistence S
$
Construct Foundation (Ten Days)
Response Manager 55x%8x10 S
Field Clerk 29x8x10 $
Subcontractor $
Install Central Plant (Ten Days)
Response Manager 55x8x10 $
Field Clerk 29x8x10 S
Subcontractor S
Central Plant $

Extend Piping From Plant To Affected
Homes Area (Based On) Installation

Of 1,000 feet of 4" Dip) (Fifteen Days)
Response Manager 55x8x%x15 $
Field Clerk 29x8x15 $
Subcontractor $
OHM Mark Up $
$

Tie In To House Piping (Three Days)
Response Manager 55x%8x3 $
Field Clerk 29x8x3 S
(2) Cleanup Tech. 23x8x%3 $
Material ' $
$
Demobilize $
Subtotal, Extramural Direct Costs $

Contingency 30% (Include Other

30,000
3,000
33,000

3,900
1,320
692
792
1,104
2,500

3,000
72,000
85,402

4,400
2,320
5,000

4,400
2,230
4,400
24,720

6,600
3,480
20,000
2,000
32,080

1,320
696
792
500

3,308

5,600

205,830



Allocable Costs Factor of 15%)
Subtotal, Mitigation Cost

TAT Costs (45 Days)

Subtotal, Extramural Direct Costs
Contingency 15% of Above Costs

Total, Extramural Costs

II. Intramural Costs

Intramural Direct Costs
(360 + 36 hours)

Intramural Indirect Costs

" Total, Intramural Costs

Total, Removal Ceiling Estimate

SAY
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61,749
267,579
23,400
290,979
43,646

334,625

11,880

24,480

36,360

370,985

375,000



Alt #8. INCREASE THE CAPACITY OF THE CISTERNS
I. EXTRAMURAL COSTS
A. ERCS Contractor Costs

a) Design Services

Three Cisterns S 18,000
OHM Mark Up 1,800
$ 19,800

b) Mobilize (Three Days)

- Trailer $1,300 mo.x3mo $ 3,990
Response Manager 55x8x%x3 $ 1,320
Field Clerk 29x%x8x3 $ 692
Electrician 33x8x3 $ 792
(2) Cleanup Tech. 23x8x3x2 S 1 104
Travel $ 2,500
Rental Car $ 3,000
Subsistence $ 72,000

$ 85,402
c) Enlarge Cisterns (Thirty Days)
(Includes Removing Existing Cistern,
Shoring the open hole, installation
of a 5 foot Deeper Cistern) ‘
Response Manager 55x8x%30 $ 13,200
Field Clerk 29x8x30 $ 6,960
Subcontractor $ 60,000
OHM Mark Up $ 6,000
$ 86,160
$ 5,600
d) Demobilize
Subtotal, Extramural Direct Costs $ 196,962
B. Contingency 30% (Include Other $ 59,088
Allocable Costs Factors of 15%)
Subtotal, Mitigation Costs $ 256,050
C. TAT Costs (45 Days) $ 23,400
Subtotal, Extramural Direct Costs $. 279,450
D. Contingency 15% of Above Costs S 41,971
Total, Extramural Costs $ 321,368
II. Intramural Costs
Intramural Direct Costs
(720 + 72 hours) ‘ $ 11,880
Intramural Indirect Costs $ 24,480

Total, Intramural Costs S 36,360




{

Total, Removal Ceiling Estimate

8AY

$

357,728

360,000
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Alt #9. ACTIVATED CARBON UNITS

II. EXTRAMURAL COSTS

A.

b)

II.

ERCS Contractor Costs
a) Installation

Three carbon filters (6 units) at
11,000/filter

Technician three days at $500/day
Travel, San Juan P.R. To St. Thomas
and return

OHM Mark Up

Response Manager 55x8x5S
Field Clerk 29x8x5
Travel

Rental Car (2)
Subsistence 2x5x200

Maintenance (1 year)
Assume Two Carbon Changes Per Column
Per Year
Technician 4 visits $1,000/visit
Carbon change 2 times at $1,000
Disposal costs
Three drums at $3,000

Subtotal

OHM Surcharge

Subtotal, Extramural Direct Costs

Contingency 30% (Include Other
Allocable Costs Factors of 15%)

Subtotal, Mitigation Costs

TAT Costs (40 hours x $65/hour
Subtotal, Extramural Direct Costs
Contingency 15% of Above Costs
Total, Extramural Costs
Intramural Costs

Intramural Direct Costs
(40 hours + 4) x $30/hr.
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33,000

1,500
200
37,700
3,470
38,170

2,200
1,160
1,000

500

2,000
6,860

18,460

79,990

2,600
82,590
12,390

14,980

1,320



Intramural Indirect Costs
40 x $68/hr

Total, Intramural Costs

Total, Removal Ceiling Estimate

$

2,720

4,040

100,000





